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MUFFLE 
URNACES 


LABORATORY ‘ HOTSPOT ”’ 


MUFFLE/CRUCIBLE FURNACE 
MAXIMUM TEMPERATURE 1000 C 
INTERNAL SIZE 6 «3 « 3” 


en 


WE ARE ABLE TO OFFER A 
COMPREHENSIVE RANGE OF 
DIFFERENT TYPES OF FURNACE. 


PLEASE APPLY FOR CATALCGUE No. 558. 
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Reading from gra 
in ideal position ; 


loading up to Ig. 
weights required. 











STANTON were first with: 





Model A.D.3. 


Capacity : 


Sensitivity : O.lmg 


pans with spring loaded adjustable 
pan stops; selected agate knife 
edges ; synthetic sapphire (cor- 
undum) planes; external weight 
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The design and construction of every modern Precision Balance 
manifests the influence that STANTONS have exerted during 


the past few years. 


@ Synthetic Sapphire (Corundum) 
Planes 

@ Full weight-loading balances in 
Britain 

@ Balances with a special application 
e.g. Gas Density Determination, 
Thermo Recording Work, Remote 
Control Work 

















200¢. 

per } division 
ticule screen 
stainless steel 


no fraction 


Model B.A.9. 
Capacity : 200g 
Sensitivity : O.lmg. per 4 division 


Reading from ideally placed 


graticule screen ; stainless 
steel pans with spring 
loaded adjustable pan 
stops; selected agate knife 
edges; synthetic sapphire 


corundum) planes external 
weight loading up to 200g. ; 
balance incorporating a set 
of stainless steel weights 
adjusted to NPL Class 
‘**A”’ tolerance. 


Stanton Balances are stocked by leading laboratory furnishers 


PASTANTON} 


Stanton Instruments Ltd., 119 Oxford St., London, W.I. Gerrard 7533-4. 
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Whatever your storage problem, 
DEWCO can build a tank to solve 
it. We design and construct to 
individual specifications and needs. 
Our experienced Design Depart- 
ment is ready to help you and our 
complete engineering facilities are 
equipped to produce a very wide 
range of heavy steel fabrications. 


DEWCO have pioneered the tech- 
nique of manufacture in COLCLAD 
steel—stronger and more durable 
than. ordinary stainless steel, yet 
costing less—of particular interest 
to the chemical industry. 


Rust costs money. Send us 


your jobs for phosphatising. 
We have one of the largest 
plants in the country. We also 
undertake nickel and chrome 
plating and metal spraying. 


BELLSHILL 


THE CHEMICAL 


Storage 
Tank 
fabricated 
from 
Colclad 
Steel 


SCOTLAND 


AGE 
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Diffraction 
Unit 





Tu I S apparatus constitutes the ideal flexible diffraction machine. 
With a power unit rated at 60 kvp. 20 ma. any of the modern 
technique can be readily employed Among the many applications 
for this machine :— 
CHEMICAL IDENTIFICATION : PHASE- ANALYSIS - SOLID SOLUBILITY STUDY SINGLE CRYSTAL 
STUDIES * PARTICLE SIZE MEASUREMENTS - METALLOGRAPHIC STUDIES > MOLECULAR WEIGHT 


DETERMINATION * STRUCTURE IDENTIFICATION * STRESS ANALYSIS + FIBRE STUDIES » PROCESS | 
CONTROL * ORIENTATION STUDIES ' 


PRECISION MADE GENEROUSLY RATED * ALWAYS READY FOR USE 


Fully descriptive catalogue on request. 


PHILIPS ELECTRICAL 


LIMITED 


Manufacturers of: 
INDUSTRIAL X-RAY EQUIPMENT . LAMPS AND LIGHTING EQUIPMENT . SOUND AMPLIFYING EQUIPMENT 
MAGNETIC FILTERS BATTERY CHARGERS AND RECTIFIERS . CAPACITORS AND MOTRONIC EQUIPMENT 
HIGH FREQUENCY GENERATORS . 


PHILIPS ELECTRICAL LIMITED, X-RAY DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE, 
LONDON, W.C.2. 
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Aer 
maNuracturers of ALUMINIUM SULPHATE 
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PHARMACEUTICALS 


HORTICULTURE 


The above are but a few of the main uses 
of ALUMINIUM SULPHATE. We should be 
pleased to supply further details on request 


IRON BRIDGE WORKS - WIDNES 


LANCASHIRE. Telephone: Widnes 2275 
























THE CHEMICAL AGE 26 June 1954 











Over the past fifty years Baird & Tatiock (London) Ltd. have earned a 
world-wide reputation for designing and equipping laboratories for every 
aspect of fcience. Our experience is at the disposal of the scientific staff, 
the architects and the civil engineers responsible for the planning of } 
faboratories from the earliest stages to the final minute details. BTL 
Laboratory fittings are in use in schools, universities, research establish- 
ments, public authority and industrial laboratories all over the world. 












For many purposes BTL Laboratory 
Furniture in wood is considered 
most suitable, but for particular 
applications in certain laboratories 
the metal unit furniture evolved by 
us is preferable. 


BT eee ee 
L BALIRID & TATILOCGES 


Member of (LONDON) LTD. 

















Laboratory Fittings Division 
CIEX FRESHWATER RD., CHADWELL HEATH, ESSEX 








954 
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{ New and economical Detergent Base— 











NANSA H.S. FLAKE, a highly 
concentrated Dodecyl Benzene 
Sodium Sulphonate, is a most 
efficient and economical raw 

material for a very wide range 

of domestic and industrial detergents. 





It is easily reconstituted into a paste, which can be used for the 
manufacture of spray-dried detergents of every type. It lends 
itself readily to the preparation of homogeneous blends, and 
has remarkable foaming capacity. 


*% CHARACTERISTICS: Light cream crisp flake. Faint 
characteristic odour. Blends readily with diluents and 
builders. Has good lime soap dispersion and wetting 
properties, and high foaming capacity. Effective in hot 
and cold cleaning. Easy to store, handle and weigh. 
Cheaper to transport than liquids. 








MARCHON PRODUCTS LTD. Head Office: Whitehaven Telephone: Whitehaven 650-1-2 & 797-8-9 (6 lines) 
Telegrams: Marchonpro, Whitehaven - London Office: 140 Park Lane, W.! Telephone: Mayfair 7385-6-7 
Telegrams: Marchonpro, Audley, London. 


Manufacturers of fatty alcohol sulphates (EMPICOLS), emulsifiers (EMPILANS), self-emulsifying waxes 
(EMPIWAXES) alkyl ary! sulphonates (NANSAS) and other detergent bases, activators and emulsifiers in powder, 
paste and liquid forms, and other industrial chemicals. 

MAR 4075 a 
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For producing flakes and 
powders from liquids or 
slurries. Where previously 
a slurry has been filtered 
to form a cake and then 
dried on trays, the film 
dryer can often be used in- 
stead to produce continu- 
ously and automatically, a 
dried product direct from 
the slurry. 





Samples of materials can 
be tested for suitability in 


our laboratory. 
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Om MODERN LABORATORIES are individually planned and 

designed for their particular purposes in Research, Industry and 
Education. Sixty years’ widespread experience enables us to offer 
suggestions and designs based on the best of present-day develop- 
ments. We utilise results of established motion study researches 
in planning our laboratories : for eliminating unnecessary walking 
and transport ; for comfortable seating ; to minimize body move- 
ments ; and for glarefree lighting and efficient ventilation. Our 
fitments allow for easy dusting and cleaning, ease of accessibility 
and abundant storage space. They can be planned with a view to 
future re-arrangement. 







Our Technical Department is always available for free consultation 
and advice. 








Some Laboratories recently equipped by us are: 












Research and-Routine — ....cececccececeeeccececereceeceeececseces The Distillers Co. Ltd., Penicillin Factory, Speke 
ie a ai (‘emgage aan Newton Chambers & Co, Ltd., Thorncliffe. 
OP sacrkndcicc ck cicchendcanducetdeacasusbisaiunsadoesssenmantees C. C. Wakefield & Co. Ltd., Hayes and Staniow. 

General and Routine oe. cecesccccccecceccececceecseceeceeeeeees The Express Dairy Co. Ltd., London, 
PI —— sundddtincnenbeneceinccmasinnbanansuehacacbubcespersees J. Lyens & Co. Ltd., London. 
Penicillin Routine and Research, Biochemical — .......+..0+ Glaxo Laboratories Ltd., Greenford, Watford 
London, Barnard Castle and Aylesbury. 
oo and Bacteriological ............ccecseccecceseeceecsecee International Chemical Co. Ltd., London. 
jeedgusdobhaksbaadibaciehehoannshuanmiéabubeeenianahensdeentanieds Dussek Bros. & Co. Ltd., Crayford. 





CHARLES HEARSON & C° L® 


LABORATORY FURNISHERS & APPARATUS MANUFACTURERS 


68 WILLOW WALK: BERMONDSEY LONDON : SE‘ 
BERmondsey 4494 (4 lines) 
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When it’s a question of 


TEMPERATURE 


consult .:. 


NEGRETTI & ZAMBRA 


Manufacturers of instruments for the indication, recording, control- 
ling of:—Temperature, pressure, liquid level, volume, specific 
gravity, humidity, etc. 

NEGRETTI & ZAMBRA, LTD., 122 Regent St., London, W.! 
Telephone: REGent 3406 Telegrams: NEGRETTI, PICCY, LONDON 





Mercury in Steel Re- 
cording Thermometer 


BRANCHES: 
Birmingham, Cardiff, Glasgow, Leeds, Manchester, Nottingham. Agents or Subsidiaries in most countries. 
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METALOCK 


** Metalock ’’ is the Trade Mark of the Metalock Repair Service, Inc., Long Island City, . 
New York, for the special alloy strips used in machinery repairs. 


COLD REPAIR OF CASTINGS 


Used and approved by leading firms throughout the world 





SUCCESSFUL REPAIRS FOR 


I] Imperial Chemical Industries Ltd. 
lraq Petroleum Co. Ltd. 

| Midland Tar Distillers Ltd. 

| National Benzole Co. Ltd. 

The South Bank Chemical Co. Ltd. 
Esso Transportation Co. Ltd. 


NO DISMANTLING NO REASSEMBLING 


GUARANTEED _ REPAIRS 
CARRIED OUT ON SITE 


BRITISH DEPOTS 


BRISTOL Bristol 26741 GLASGOW _ City 7203 
1] CARDIFF Cardiff 29719 NEWCASTLE Newcastle 24808 
COVENTRY Coventry 2469 GRIMSBY Grimsby 56499 


LIVERPOOL Central 3820 


METALOCK organisations in the following countries :— 


Australia, Austria, Benelux, Cyprus, Syria and the Lebanon, 
Denmark, East Africa, Eire, France, Germany, India, Italy, Malaya 
Peninsula, Morocco, New Zealand, Norway, Pakistan, Portugal and 
Spain, South Africa, Sweden, U.S.A. 


“METALOCK (BRITAIN) LIMITED 


GRAND BUILDINGS - TRAFALGAR SQUARE - LONDON, W.C.2. 
Telephone : WHitehall 4803, 5901/2 Cables : Metlokcast, Rand, London 
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THE GEIGY COMPANY LTO... Rhodes. Middieton.. MANCHESTER 


Telephone: Middleton 3644 Telegrams Geigy, Middieton, Manchester 
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FOXBORO «& 


REG.UK. TRADEMARK NO.683659 


nstruments «CG 





RAPHIC 
ONSOLE 





MODEL 53/58 CONSOTROL 


A complete recorder and controller small 
enough for graphic or console presentation 
and occupying a panel space no larger 
than 6° x 6° 












MODEL 52 CONSOTROL 


Another high-grade instrument in the 
same series but designed for indicating and 
controlling. The case dimensions are 74° 
high by 34° wide 










STABILFLO VALVES 


A high quality air-operated contro’ 
vaive with exponential characteristic, 
designed especially for use with the 














controllers shown on this page 


CONV 














MODEL 40 RECTANGULAR 


A well-known and well-proven instrument 
measuring 17° high by 143° wide and 
available for indicating, recording and/or 
controlling with either mechanical or 
Dynalog electronic measuring systems 












ROUND FORM SERIES 


This series includes the simple concentric 
indicator, the recorder, as illustrated 
together with the indicating or recording 
controller with On/Off or Proportional 
action 





FOXBORO-YOXALL ITD) 


LOMBARD RD., MERTON, LONDON, SWI9 
TELEPHONE NUMBER LiBerty 2461/4 
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Can you spot the sheep , 
Wy ‘ 


yy in wolf’s clothing ? 








- pemmenrsren RENE Et 


Active Carbon can—at a molecular solutions and rec laiming solvents. It 


level, of course. It is used ae" 3) 


is Mi abit is a catalyst carrier in the 
=_—  * ops: Re ell , 
for removing unwanted # ie production of P.V.C. Wherever 
i si 
smells and tastes from . Active Carbon comes in useful, 
food and beverages, for 53 Rg you'll find that the people who 
4 im 
purifying water, clarifying P % aes know all about it are... 
i 





4 SUTCLIFFE 
- SPEAKMAN 











SUTCLIFFE SPEAKMAN AND COMPANY LIMITED - LEIGH - LANCASHIRE - Telephone: Leigh 94 
London Office: 2 Caxton Street, Westminster, S.W.1. Telephone: Abbey 3085 
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FOR THE DETECTION AND 
CONTINUOUS MEASUREMENT 
OF TRACES OF OXYGEN 

AND HYDROGEN IN GASES 


During recent years many industries have 





sought a practical and accurate means for 
detecting and measuring small quantities of 
oxygen present as an impurity in other gases. 
The Deoxo Indicator has been designed to 
supply this need. Ruggedly constructed and 
capable of operation for long periods with 





ents. It little or no attention, the instrument is suited 
‘ both to industrial and to laboratory use. It indicates the presence of from 
rT in the 0.001% to 1°, oxygen in inert gases, hydrogen, nitrogen, carbon dioxide and 
—— saturated hydrocarbon gases. The accuracy of indication is conservatively 
estimated at +2°, of the value of full-scale reading. 
1 useful, 


The Deoxo Indicator may be used to detect and measure hydrogen (instead 
ple who of oxygen) impurity in inert gases, nitrogen, carbon dioxide and saturated 
hydrocarbon gases. 





tare... 
% A copy of the illustrated leaflet giving full details of 
the Deoxo Indicator will be forwarded on request. 
Technical representatives are always available for 
consultation and advice 
BAKER PLATINUM LTD. 52 High Holborn, London, W.C.1  CHAncery 8711 
=: Leigh 94 





Originators of the * Deoxo’ process for catalytic gas purification 
ey 3085 
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Active Decolourizing Carbons 





Decolourization and Purification 

of organic and inorganic chemicals for industrial 

and pharmaceutical purposes. Special granular grades for solvent 
recovery, separation of gas mixtures and distillates, 


or to act as a catalyst-carrier. 


United Norit Sales Corporation Ltd, Amsterdam 


Haller & Phillips Ltd - London €.C.2. 
Representation in-United Kingdom 14, Wool Exchange-Basinghall Street 


Telephone: MONarch 9041/2 
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THE CK DOSIMETER 


~ 


: a radiation monitor for personal use 
— 
THE CK DOSIMETER is a personal monitor for indicating 
the integrated doses of Gamma and Hard X-ray radiation 
received by an individual. It is shaped like a fountain pen 
and conveniently carried in the pocket. The accumulated 
radiation exposure is determined by holding the Dosimeter 
to the eye and viewing the position of an internal fibre on a 


graticule calibrated from zero to 500 milli-roentgens in 25 mr 
steps. For further particulars of this instrument please write to: 


GIWEMA-TELEVISION LIMITED 


A Company within the J. Arthur Rank Organisation 


WORSLEY BRIDGE ROAD - LONDON - SE26 


Telephone: HiTher Green 4600 
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THIRTY YEARS’ DEVELOPMENT 
Is it surprising therefore, that we believe it to-be the best production thermostat in the world. 


The NEW T & M XK 27— 
CONSTANT TEMPERATURE BATH 


NOT MERELY BETTER — THE PRICE IS ALSO LOWER 








This new version of the T & MS.427 is a complete redesign, incorporating many of the special 
features of the ‘‘Research’’ bath which has led the world for accuracy for 10 years (+0.001°C 
or better at 100°C). 

It incorporates the glandless pump, the all mercury U tube regulator with infra red heat 
feed back and can also have (as an extra) the automatic boost control. 


IT WORKS WITH OIL OR WATER UP TO 120°C 
(OR DOWN TO —20°C.) 
IT IS GUARANTEED TO GIVE +0.01°C at 100°C (or better). 


‘Service to Science’ 


TOWNSON & -MERCER LTD. 


CROYDON - - ENGLAND 
Sisanibi : THOrnton Heath 6262 
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CY ANACETIC 
AND MALONIC 
ESTERS 


WAC mruliradia- 
these valuable organic 
intermediates 
in commercial quantities 
and shall be pleased to receive 


your enquiries 


PHARMACEUTICAL LABORATORIES GEIGY LTD. 
Rhodes, Middleton, MANCHESTER 
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Fluor Spar 


@ FLUORSPAR ACID GRADE 
@ METALLURGICAL GRADES 
@ LEAD&ZINC CONCENTRATES 


Glebe 


Mines Ltd. EYAM, Nr. SHEFFIELD 


TELEPHONE: EYAM 281-282 
TELEGRAMS: “FLUORIDES” 








IN DWUSEREAE, 
WILKINSON Hydrogen 


CHENIICALS Fluor te 





Gikepum 
a WOOD PRESERVATIVES 
\ AMMONIUM GLASS ETCHING - LAUNDRY 
NH, HF, 95/96 
, | SOURS METAL FLUXES 
“notes assiuM FUNGICIDES Etc. 


JAMES WILKINSON € SON L" 


reese F PARK ROAD SHEFPFIEL GG 


re 4 Grams: “Chemicals Sheffield 
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Pipe (Ka “Ge ody 
“WILKINSON FLEX;p7£ OSE 


If you’ve a piping problem, whistle for Wilkinsons. 

They’re sure to have just the hose you need. For Wilkinson 

Flexible hoses are designed for every piping purpose—from 

loading petrol or acid to pumping air or abrasives—to mention 

only afew. And they’re capable of withstanding quite 

a range of high pressure and temperatures as well 

as being proof against corrosion. That is why the 

makers of Daimler cars and H.M. Minesweepers 

and M.T.B’s are among the 

many who insist on 

Wilkinson fiexible / 
S 


hose. G 
SI 






a 


aa 





a 


ABRASION-RESISTANT 
(Flerater — Class D) 

Ranges from a light. highly 
flexible rubber hose — suitable 
for air-ducting, air conditioning 
(4" to 4” bore) —to special Linatex 
lined varieties for handling 
abrasives, shot or sand for shot 
blasting (up to 8” bore). 


CORROSION-RESISTANT 
(Flerater — Plastic Hose) 

Flexible hose made from selected 
grades of plastic Resists the 
corrosive effects of oils and most 
chemicals. Used extensively in 
the construction of H.M. Mine- 
sweepers, high quality cars and 
for many industrial purposes. 
Bore 2” to 3”. 


FUEL-RESISTANT 
(Flylite — Synthetic Hose) 


Synthetic hoses designed to 
convey the more searching class 
a > of petrols, oils and fuels at higher 
Write to-day for full MU; 


detail O perh J Ml) ANS temperatures and pressures. 
etails. Or aps you B i’ to 2°. 

would care to discuss a pee 

your problem with our 


resident engineer in your 
district ? 


WILKINSON RUBBER LINATEX LTD., FRIMLEY ROAD, CAMBERLEY, SURREY 
Telephone : Camberley 1595 
Also makers of Linatex, the Linatex Ball Mill, the Linatex Pump, Linatex Tank and 
Pipe Linings and the Linatex Safety Valve. 





LL 
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MICRO 


AND 


SEMI- 
MICRO 


AND 


ASSAY 
BALANCES 

















W: do not promise you the most beautifully finished 

balance on the market, though we are justifiably proud 
of our finish. We do not promise you a galaxy of 
gadgets, though our instruments are up to the minute, 
but WE DO PROMISE a balance to give you a first-class 
and reliable performance, and our interested service 
and attention at any time. 





Write for particulars 








Manufactured throughout by 


WILLIAM A. WEBB, LTD. 


1—9, PERRYMANS FARM ROAD, 
NEWBURY PARK, ILFORD, ESSEX. 


Telephone: Valentine 6370 Telegrams : Accuracy, Ilford. 
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WATER ~- GAS: * AIR: VACUUM ETC. 


on — 4 
ee 


EVERED AND COMPANY LIMITED 


SURREY WORKS: SMETHWICK 40> STAFFORDSHIRE 


London office: 23 Albemarle St., W.1. Scottish Office: 341 Central Chambers, 93 Hope St., Glasgow, C.2 
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RE(ORD GRAPHIC RECORDER 


for accuracy 
x speed of response 
* exceptional sensitivity 


*« compactness without 
or chart 
visibility 


Electrical 
Movement 


Generously proportioned, giving high 
torque for low consumption. 


Chart Mechanism 


Compact, removable without disturbing the 
electrical movement and can be re-loaded with 
ease and safety. 

Available over the full range of power 
requirements and tachometers. Also available 
in special forms for telecommunication and 
electronic service. Standard designs for 
Switchboard mounting or portable work are 
available for quick delivery. 


THE RECORD ELECTRICAL COMPANY LIMITED 


Mn, 
BROADHEATH, ALTRINCHAM, CHESHIRE Se, 


Telephones : Altrincham 3221 (4 lines) Telegrams and Cables: Cirscale, Altrincham 
LONDON OFFICE: 28 VICTORIA STREET, LONDON, S.W.1. 
Telephones : ABBey 5148 and 2783 Telegrams: Cirscale, Sowest, London Cables : Cirscale, London ie 


Uy 
“ly, 
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COOKE 


*» POLARIZING 
_ MICROSCOPES 








Citi) Ie Troughton € Simms 


oe a —iLT D 
ENGLAND 
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ALGINATES 


The salts of alginic acid which are most widely used in Industry are: 
MANUCOL food/pharmaceutical sodium alginate; MANUTEX technical 
sodium alginate; COLLATEX ammonium alginate. 

These products can be supplied in various ranges of viscosity, and in their 


many applications, their function is usually that of stabilising, thickening, 
gelling, suspending or film forming. 
Samples and technical data on request. 


ALGINATE INDUSTRIES 
LIMITED 


Walter House, Bedford Street, Strand, London, W.C.2 
TELEPHONE: TEMPLE BAR o4s1 








ELCONTROL Automatic Level Control 


is a simple system of pump, 
valve and signal control for 
any liquid except near-insul- 
ators. 

The probe circuit carries a 
minute A.C. current at a 
nominal voltage (about 15v.). 























Probe fittings available for a PROBE 
wide range of pressures and 
temperatures as well as for FITTINGS 


immersion where necessary. 
The system provides a most 
important all-round ‘“‘fail-to- | 
safety” feature—it can be | 
arranged to leave the controlled HIGH 
circuit either “open” or eee 
*“closed” in the event of LEVEL 
breakdown. 
Unaffected by dirt or sludge PUMPING } 
depositing in the probes, and 

suitable for town or distilled RANGE 
water, condensate, sewage, 
effluent, and a wide range of LOW | 
other liquids and their foams. LEVEL 

















A.C. 
MAINS 


PUMP 
STARTER 


PROBES 








EARTH 















Control Units from £11 .5.0 


TRADE 
Probe fittings for bore holes, open vessels and pressurised vessels as required. 
ee 


TROL 10 WYNDHAM PLACE, LONDON, W.1. Te!: Ambassador 2671 
LEEGTOIOLTTE ie I Nc aa vente: Sa 
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FOSTER 


PYROMETERS 


FOR 
RELIABILITY 
AND 
SERVICE 





Dial Recorder 


5” Scale Circular 
Wall Type Indicator 


For over 40 years we have specialised in 
the design, production and application of 
pyrometers. This experience has enabled 
us to produce a range of instruments to 
satisfy the needs of practically every 
modern industrial process. Your problem 
in pyrometry is our problem and, having 
solved it, we ensure that the instruments 
supplied continue to give satisfactory and 
reliable service. 





Multi-Point Strip Chart Recorder 





10” Scale Flush-mounting indicator 


Also makers of the FOSTER INTROSCOPE for internal examination: 


FOSTER INSTRUMENT CO. LTD. 
LETCHWORTH, HERTS. 


Telephone : LETCHWORTH 984 (3 lines) Telegrams : RESILIA, LETCHWORTH 
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Cathode Ray POLAROGRAPH 


for Accurate and Speedy Analysis 








METALLURGICAL - INORGANIC - ORGANIC 
BIOCHEMICAL - QUALITATIVE - QUANTITATIVE 
ROUTINE -* SPECIAL RESEARCH 
Since its invention by Heyrovsky in 1925 
the Polarograph has established itself as 
an essential tool in many Analytical 

Laboratories all over the world. 

The Cathode Ray Polarograph greatly 
extends the scope of the polarographic 
technique. Its increased sensitivity, resolu- 
tion and speed. reduce the amount of 
chemical separation and concentration re- 
quired and make possible many determina- 
tions which cannot be carried out in any 
other way. Write for leaflets 


SOUTHERN INSTRUMENTS LIMITED 
SPECIAL PRODUCTS DIVISION 
CAMBERLEY « SURREY Telephone : Camberley 2230 (3 lines) 











. . . thermometers for =< 
all Laboratory purposes 

Glass sheathed Insulated 
thermometers for 

Chemical purposes 


—a 
High Precision 
Thermometers 


made to Standard Speci- 
fications for scientific resear 


All types of Precision Hydrometers 


*Grams: 
Phone: G. H. ZEAL, Lro., Zealdom 


Lib S h 
22832 | LOMBARD RD., MORDEN RD., LONDON, S.W.I9  Lobdon: 





























26 June 1954 THE CHEMICAL 


THE G @& T 


CIRCULAR THERMOSTATIC OVEN, 
STERILISER, OR INCUBATOR 


Temperature evenly 


distributed 
Range 30° to 300° Cent. 


200-250v. AC - - - £46.0.0 


or 


110 & 200-250v. AC/DC, - £50.0.0 


From stock 





GRIFFIN & TATLOCK LTD 


LONDON KEMBLE STREET. W.C.2 

MANCHESTER !9 CHEETHAM HILL ROAD, 4 

SHEFFIELD 95 CLARKEHOUSE ROAD, 10 
WW 45 RENFREW STREET. C2 





EDINBURGH & JOHNSTON TERRACE, ! 
BIRMINGHAM STANDLEY BELCHER & MASON LTD, 


ti WOT EEE 
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JUDACTAN 


ANALYTICAL 
REAGENTS 


WITH 
ACTUAL 
BATCH 


ANALYSIS 


LABORATORY 
FURNISHERS 





CHEMICALS and ACIDS 
for 
LABORATORIES & WORKS 


SCIENTIFIC GLASSWARE 
and 
APPARATUS 











KERNICK & SON LTD. 
9-13 MOIRA TERRACE, 
CARDIFF 
Phone & ’Grams : Cardiff 26128 (2 lines) 








en *™ 





Completely splashless in operation— 


The ALL FILM FLOW induced draught Cooling Tower is ideal for most cooling processes 


FILM COOLING TOWERS (1925) LIMITED 


LIONEL ROAD + KEW BRIDGE 


Telephone : Chiswick 2953/4 


BRENTFORD MIDDLESEX 


Telegrans : Aloof, Westphone, London 


























SEX 


ondon 
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Ferranti Portable Viscometer 


FOR INDUSTRIAL 
AND LABORATORY USE 


This instrument, developed for indus- 
trial use with laboratory standards of 
accuracy, gives a rapid continuous 
evaluation of the viscosity and flow 
properties of liquids or semi-liquids. A 
maximum indicating friction pointer is 
provided for use with thixotropic 
liquids. Each model is mains-operated 
with quick-change 3 or 5 speed gear box 
and sets of interchangeable inner 
cylinders. Weight approx. 4-lb. 
Write for list IN. 125. 





MODEL VL FOR LOW VIS- 
COSITIES (readings from 0-625 
centipoises) 





MODEL VM FOR MEDIUM 
VISCOSITIES (readings from 
O-13,500 centipoises) 


MODEL VH FOR HIGH VIS- 
COSITIES (readings from 
0-20,000,000 centipoises) 











Special cylinders are avail- 
able to cover most industrial 
materials and conditions 
(Write for list IN. 125) 










FERRANTI-SHIRLEY CONE AND PLATE 
VISCOMETER 


The design features include 
constant shear rate and 
shear stress throughout the 
fluid sample, which may 
have a volume ofless than 0.1 cm* and a mean layer thickness of 0.001 in, 
The rate of shear is continuously variable over the range 0-25,000 sec’. A 


wide range of direct viscosity readings can be obtained (Write for list IN. 126) 


FERRANTI LID + MOSTON - MANCHESTER 10 
Head Office and Works: HOLLINWOOD, LANCASHIRE 
London Office: KERN HOUSE, 36 KINGSWAY, W.C.2 


. 
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CERAMIC 
MEDIA :or tHe 


CHEMICAL INDUSTRIES 


The development of ‘‘Celloton’’ and ‘‘Porsilex"’ 
ceramic materials may be largely attributed to 
the vast inter-war expansion of the chemical 
and food industries. 


CHARACTERISTICS 


**Celloton”’ 


** Celloton essentially 
in the form of ceramic dia- 
phragms for electro chemica 


processe t is avai 6 ou 
grades of porosity. Test piece 
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CF CF26 25 H194 
Max n 
micro 6.1 1.3 4 
Porosit 39.9 47.8° 
Permeability 3 1.9 
Electrical R 
Facto 6 3 
Mechan R 
tance 33 
Thickne T 
Piece mn 
Permeab un 100 sq 
perr anda of wate 
Elec Resistar 
Resista t m 
It i 3 
thic le 
ciap 





AEROX LIMITED 
“Leaders in a Specialised onli 


Head wane e and Porous Ceramic Works 
Hillington Road, Gl lasgow, S.W.2 
Phone : Vedihemee 2015 Grams : *' Filters '' Glasgow 
Southern Office and Filter Works: 
Crompton Way, Crawley, Sussex 


Phone : Crawley 1277 Grams: ‘* Aeromic *' Crawley 
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FOR 
ALL CLASSES 
OF DETERGENT 
AND BLEACHING 
OPERATIONS 





SODIUM METASILICATE 
SODIUM SESQUISILICATE 
SODIUM ORTHOSILICATE 
HYDROGEN PEROXIDE 


(ALL STRENGTHS) 


SYNTHETIC AND 
ALL - PURPOSE 
DETERGENT COMPOUNDS 


SEND PARTICULARS OF 
YOUR DETERGENT AND 
BLEACHING PROBLEMS TO 


ALCOCK (reroxiney) LTD 
LUTON - BEDS 


Telephone : LUTON 4900 (3 lines} 


Telegrams : Peroxide, Luton 








ET ET 


: 


it 
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Platinum 


| laboratory apparatus 





TE 
TE 














The century-long experience of Johnson Matthey in 
both the manufacture and use of platinum apparatus, 
coupled with craftsmanship of the highest order, 
provides a guarantee of quality in all JMC platinum 
ware. Good" design, close attention to dimensional 
accuracy and the highest standards of finish are 
combined to produce units excellently matched to 
their duties and of robust construction for long, 
trouble-free service. 


Specialised Products of 


Catalogues 1710 and 1720 are free on request Johnson af 
Matthey 


JOHNSON, MATTHEY &'*CO., LIMITED, HATTON GARDEN, LONDON, E.C.I 
Telephone: HOLborn 6989. Vittoria St., Birmingham |. Telephone: Central 8004. 75-79 Eyre St., Sheffield |. Telephone: 292/12 


TD 





L.4. 
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rs 
WIREWORK 
WOVEN WIRE 


Sieving Window Guards 
Screening Machinery Guards 
Strainers Baskets 

Wire Brushes, etc. Trays, etc. 


Chain Link Fencing 


F. W. POTTER & SOAR LTD. 


PHIPP STREET - - LONDON, E.C.2 
Telephone—Bishopsgate 2177 











nl 


SES UUVUUVVAVVNVUUUUADUUNDTEUTU OU EEDADUUEDUALUE ETAT TATTLE 
MAKERS OF ALL KINDS OF 
APPARATUS FOR RESEARCH 
AND WORKS LABORATORIES 









STANDARD 
GROUND JOINTS 


LIQUID AIR FLASKS AND 
CYLINDERS, THERMOMETERS 
BEAKERS, FLASKS AND GRADUATED WARE 


270 OXFORD RD. ° MANCHESTER 13 
SOLE CP 


PLU C COLL REUCOPeOe Ree C Ch CoeC 


4 


al 7 q 




















itt 


ns 


no 


wo fi 






Part of the 
world’s largest 
-and finest- 
range of 





-and 3 Homogeniser models 














CHEMICAL AGE 


“MAJOR” 
600 mi. bottles 
36 litres capacity 


“HIGH-SPEED 13” (FRIG.) ya" 


13,000 r.p.m. 400 mi. cap. 





Centrifuges... 


** MEDIUM ”’ 


250 ml. boztles ~ “MINOR” 
| litre capacity 50 mi. max. tube size 
‘ 200 mi. capacity 


There are now over twenty different MSE Centrifuge 

models, covering between them practically all chemical 

laboratory centrifuging requirements with regard to speed, capacity and 
temperature. Research workers will be particularly interested in the 
high speed* and refrigerated machines. On all models not intended for 
one specific centrifuging job only, the principle of interchangeability of 
various types and capacities of heads and other accessories has been 
carried as far as possible. A copy of MSE Publication 888, giving a 
brief review of the complete range of MSE Centrifuge models, gladly 
supplied on request. 


* NEW: MSE have just introduced High-speed **Swing-out™ Heads that 
are fully enclosed and streamlined, have “still air’ interiors and turn at the 
high speeds normally associated only with the fastest types of angle head. 
They bring with them the inestimable extra advantage of horizontal sed- 
imentation at these speeds and should open up new possibilities in many 
research activities. 








MSE Homogenisers have been specially developed for laboratory use, and cover all 
laboratory mixing, homogenising and macerating requirements for quantities from 3 c.c 
up to I litre, with facilities for temperature control when required. Ask for MSE Bulletin 
No. 131. 


MEASURING & SCIENTIFIC EQUIPMENT 
SPENSER STREET, 











“4 


LTD. 


LONDON, S.W.1. VICcoria 5426 
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MODEL 1 Daiversal 


AvoMeren 


The world’s most widely used combination electrical 
measuring instrument. It provides 50 ranges of 
readings on a 5-inch hand calibrated scale fitted[with 
an_anti-parallax mirror. The movement is effectively 
damped to facilitate reading. The meter will differen- 
tiate between A.C. and D.C. supply, the switching 
being electrically interlocked. The total resistance of 
the meter is 500,000 ohms. The instrument is self- 
contained, compact and portable, and is protected by 
an automatic cut-out against damage through inadver- 
tent_application of_ overload. _ Power Factor} and 
Power can be measured in A.C. circuits by means of 
an external accessory (the Universal AvoMeter Power 
Factor and Wattage Unit). 





CURRENT: A.C. and D.C. Oto 10 amps. 
VOLTAGE: A.C. and D.C. 0 to 1,000 voits. 
RESISTANCE: Up to 40 megohms. 
CAPACITY: ‘01 to 20 mFds. 
AUDIO-FREQUENCY POWER OUTPUT: 

O—2 watts. 
DECIBELS: —25Db. to + 16Db. 


£19:10s. 


Size: 8” x 73” x & 
Weight 63 Ibs. (including leads). 


Various accessories are available for ex- 
tending the wide ranges of measurements. 





the *DOUGLAS’ 
Fully Automatic 


MULTI-WINDER 


Specially developed for the high-speed production of 
large quantities of coils with or without paper inter- 
leaving. It will produce round, square or rectangular 
coils up to 6 inches each in length and up to 44 inches 
diameter. As many as twelve smaller coils can be wound 
simultaneously within the total available winding 
length of 15 inches at headstock speeds of between 600 
and 2,000 r.p.m. The machine is fitted with a rapid- 
change gearbox which provides 153 different traverse 
speeds. It reduces the setting-up time and also enables 
adjustments to be made for varying diameters of wire 
which may occur during the winding of a batch of coils. 
Twenty-seven different Coil Winders and Taping 
Machines are illustrated in our enlarged Catalogue, 

a copy of which will be sent to interested executives % 
on application. i 











THE AUTOMATIC COIL WINDER & ELECTRICA 


WINDER HOUSE DOUGLAS STREET LONOON S.w.t (4 


QUIPMENT CO. LTD. 
ME ViCtoria 3404-9 sou 
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features, the CHADWICK illuminated microscope 
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For accurate MEASUREMENT 


ot small volumes of GAStS 





Type A Test Meter for the Laboratory 


A Meter which sets up entirely new standards of accuracy in 
Engineering, Industrial and Medical Research, 


Type B Portable Test Meter 


For normal Works tests, light weight, accurate, easily serviced 
and maintained. 





f 


/ PARKINSON & COWAN yoo 
| INDUSTRIAL PRODUCTS Kae 


(A DIVISION OF PARKINSON & COWAN LTD.) 


DEPT. 18, COTTAGE LANE WORKS, CITY ROAD, 
LONDON, E.C.1. 
Phone: CLErkenwell 1766 





TYPE B 








* ADVANCED 
DESIGN 


* x 75 0r x 150 
* ILLUMINATED 
* LOW PRICE 


The CHADWICK 


The ideal microscope for low power work in 
education and industry 


Besides embodying several outstanding and interesting 


departs from the traditional pattern by its advanced design. 
It incorporates new illuminating features. which 
will be standard on most microscopes in the 
future. Magnification 75 or x 150. Other optical 
equipment available for different magnifications. 
Literature gladly sent on request. 


price £12 12s. Qd. 


: : ESTABLI HED 1796 : _——- re 
Sei and Copotlers g Gutcal and (ubeece™ 

cemlafic Instruments and Onkthalmic Sugyslies ete ee 
ENBEECO HOUSE ROGER ST GRAYS wan RD. WC! LEECH 


OWE CHANCERY S6i4(3 LINES TELECRAMS BULFORD, PHONE LONDON 
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WE SPECIALIZE IN 
THE RARER METALS 


THEIR OXIDES, SALTS, ALLOYS AND ORES 


assemblies) 





QUARTZ STILLS AND QUARTZ INFRA-RED DRIERS 
POLISHED QUARTZ CRUCIBLES, TRAYS and IGNITION BO 
HIGH VACUUM COATING PLANT 

HIGH VACUUM SINTERING PLANT 


METALS 
HIGH VACUUM PUMPS 


please submit your inquiries and problems to 


Telephone : WHIitehall 0573 (5 lines) Cables : Newmet, London 
International TELEX : London 8016 





TANTALUM (rod, sheet, strip, foil, wire, gauze, seamless drawn tubes, apparatus and weldea 


also HIGH-GRADE QUARTZ PRODUCTS AND QUARTZ APPARATUS 


NEW METALS & CHEMICALS LTD. 
16, NORTHUMBERLAND AVENUE, LONDON, W.C.2 
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VACUUM ARC-MELTING FURNACES FOR MANUFACTURING REFRACTORY 


ae er ER Se > 














r 
LARGE QUANTITIES of 





IN STOCK: SPECIAL 


BALANCES, FILTE 
AND THERMO 















HYSIL and PYREX GLASSWARE || 


MADE TO YOUR OWN SPECIFICATION - ALSO 


Stockists for ANALAR Chemicals and 


E-mil Volumetric Glassware 


APPARATUS 


R PAPERS 
METERS 








MIDDLETON & CO. LTD. 


TEN TEA E App abatus 


RY ROAD. MIDDLESBROUGH 
bLEPHONE: MIDDLESBROUGH 3207 (3 LINES) 





Dba et ERS 
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W.B.N. 
SCIENTIFIC 
APPARATUS 

for all 


Educational Establishments 











BALANCES DIP CIRCLES 
GALVANOMETERS 
PRIMARY CELLS KERR CELLS 
ULTRA-SONIC GENERATORS 
POLARIMETERS OPTICAL BENCHES 
SPECTROMETERS SPECTROSCOPES 
ELECTROSTATIC FIELD APPARATUS 
WIMSHURST MACHINE 


Further particulars of any of the above instruments will be sent on request 


W.B.NICOLSON (.90uiss) LIMITED 


THORNLIEBANK INDUSTRIAL ESTATE GLASGOW 
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ELECTRICAL PRECIPITATORS 
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f for the 
Remova! of 


DUST, MIST 
& FOG 


from 
INDUSTRIAL 
GASES 





WwW. C. HOLMES & CO LTD - TURNBRIDGE - HUDDERSFIELD 
Telephone: Huddersfield 5280 London, Victoria 9971 Birmingham, Midland 6830 





€402 








All products are 
machined from 
bar materials. 


. 
2 % 
8 


etiinenatiiemmencaiad 





3 3 4 ne : : oa 3 ~, - sat 
witH STAINLESS STEEL sotts. Nuts & stubs BY 


THE SANDIACRE SCREW CO, LTD 


SANDIACRE N* NOTTINGHAM - TEL. SANDIACRE 2065°6- GRAMS SCREWS SANDIACRE 
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SCIENTIFIC{> 


PYE UNIVERSAL pH METER 
(Cat. No. C.A. 11066) 
Portable — Direct reading 0-14 pH — 
Mains operated—Full mains stabilization 
—Manual or automatic temperature com- 
pensation—Open or enclosed electrode 
assemblies included—adaptable to virtual- 
ly all applications. 


INSTRUMENTS 





Pye pH measuring equipment is now being used in many fields where accuracy, 
stability and ease of operation are the overriding criteria. The electronic unit, which 
forms the basis of the Pye pH metering range, has been thoroughly proved by con- 
tinuous use in many leading research laboratories. 
















PYE INDUSTRIAL pH AMPLIFIER 


(Cat. No. C.A. 11400) 


Links with standard controllers and recorders 
— Flame-proof case to B.S.S. 229/1946 — 
Full automatic temperature compensation— 
three ranges, 0-8, 3-11, 6-14. 

















INDUSTRIAL CONTINUOUS- 
FLOW pH ELECTRODE 
ASSEMBLY (cat. No €.A.11420) 


Glass Flow Chamber—Splash-proof 
Housing — Components easily ac- 
cessible and replaceable—Full range 
0-14 pH. 
(ImmersionAssembly alsoavailable.) 


Our pH Department is available to advise on research or industrial measurement problems. 





WwW. G. 


PYE & CO. 


L.Te., 


Telephone: Cambridge 4032 


GRANTA WORKS, 


Telegrams: 


CAMBRIDGE, 


ENGLAND 


Pye—Cambridge 
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Non-Breakable 


POLYTHENE 
FILTER FUNNELS 


Made in the following sizes :- 
12” 2h” +33” 4)” 53” 63” 83 
(Two largest sizes are not subject to P.T.) 


Proof against:- 


ACIDS - ALKALIS - OILS - SPIRITS 


YOUR ENQUIRIES ARE WELCOMED 


J. F. KENURE LTD., FELTHAM, MIDDLESEX 


Phone: Feltham 2604-5-6 











Manufacturers of :— 
Pressure Gauges For the more efficient control of Industry 
Diaphragm Switches 
Bourdon Switches 


Micro Pressure Switches 





Liquid Flow Switches 


© $Sy 
* Tank Contents Gauges ? 
* Chemical Tank Contents Gauges = Ki. 5 ‘a | N S TR U M E N TS 
. Tank Contents Controllers s JU te 

%s,1% 


Low Reading Draught and 
Differential Pressure Gauges 


Specialised Pressure Gauges (trans- 
mitting type) for Chemical Industry, etc. 


Thermometers 


K.D.G. INSTRUMENTS LTD. 


PURLEY WAY ‘ CROYDON 
etc. Thornton Heath 3868 


Instrument Panels, 








: 
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Rapid, Robust & Reliable 


Towers Model 10! 


The ideal moderately priced Balance for quick 
weighing to 0.1 mg. without requiring weights 
below | grm. 


%* Air-damping cylinders rapidly bring the 
balance to rest. 


%* Weight-loading mechanism robustly made, 
eliminates weights below | grm. 


%* New Optical System. Projected Scale 
10—O—I0 mg. easily read to 0.1 mg. 
(half a division), brilliant illumination on 
conveniently placed screen, dustproof 
housing, white lines and figures against a 
black background. 





% Centre Zero for quicker weighing, reduced wear on knife-edges, and accurate at every 
division on the graticule. 


%* Synthetic Sapphire planes, polished mahogany case, black glass base. 


All the desirable features—and the price—£80.0.0 delivered free in Great Britain and 
Northern Ireland. 


PROMPT DELIVERY. 
Full details sent with pleasure on request. 
May we quote for all your Laboratory Supplies ? 


Comprehensive stocks available for immediate delivery at all our Branches. 


J.. W. TOWERS & CO., LTD. 


Head Office and Works: WIDNES (Widnes 2201) 


Branches : 
Manchester Liverpool Stockton-on-Tees LONDON 
44, Chapel Street 134, Brownlow Hill 28, Bridge Road Wallingford Road 
Salford 3 Liverpool 3 (Stockton 65141) Industrial Estate, 
(Blackfriars 2677) (Royal 4074) Uxbridge, Middx. 


(Uxbridge 8461) 
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Accelerated fading, ageing and 
weathering tests (of surface 
coatings, dyes, plastics, rub- 
ber, etc.). 


Isomeric change-trans to Cis 
forms. 


Differential “analyses” of 
substances by fluorescence 


Detection of cracks or porosity 





in engineering components or 

M4 . . equipment by fluorescent 

e+. in industry indicator solutes or  sus- 
pensions. 

Ultra-violet radiation provides the chemist and chemical engineer sterilization of water, or certain 

with powerful agents for production and testing. The Hanovia  °"”¢? fluid treatments without 

detriment to taste or prop- 


quartz mercury vapour arc and discharge lamps -are the most _ erties. 
powerful known sources of ultra-violet radiation. They save %4¢tericidal action on air-borne 


organisms. 


hours in tests of all kinds, as those listed on the right. pe f 
ungicidal effects. 


Fluorescence microscopy for 

chemotherapeutic studies 

Chromatography under 3660 

A.U., and more recently 
Specialists in ultra-violet ray equipment 2537 A.U. 


Spectroscopy and spectrophoto- 


HANOVIA LTD + SLOUGH ~~: BUCKS. metry. 





Ts 








F. J. HONE & COMPANY 


(N. E. BREWERTON) 


324 STAFFORD ROAD, CROYDON. 


Specialists in 


PETROLEUM 
TESTING 
EQUIPMENT 








DUPLEX ELECTRIC 
DISTILLATION APPARATUS 


For Apparatus telepHONE CROydon 6453 




















1954 


eing and 
’ surface 
ics, rub- 


to Cis 


es” of 


cence 
porosity 
gnents or 
sorescent 
or Ssus- 


mr certain 
s without 


or prop- 


air-borne 


er 3660 
recently 


trophoto- 





Ts 








NY 





26 June 1954 


THE CHEMICAL AGE 





1419 























66 


the unique 


weight-controlled 


constant 
feeder... 


THE 


ADEQUATE” 
FEEDOMETER 


Delivers automatically the feed 
desired by means of a pre-set poise 
weight. 


Is the only weight-controlled feeder 
with auto-selective adjustment to 
feed. 


Coarse to fine adjustment auto- 
matically operates to make quick 
changes when necessary due to 
variation in density or consistency of 
material. 


‘TRADE 






Manual feed control for quick setting 
at start of run. 


Belt replacements easily and quickly 
done. 


Installed singly or in batteries. 


CAN BE SUPPLIED AS A SEPARATE 
UNIT OR IN COMBINATION WITH 


THE ‘“ ADEQUATE CONVEYOR ”’ 
TOTALISER 
MARK 





Write for particulars to— 


ADEQUATE 


WEIGHERS 


BRIDGE WORKS, SUTTON, SURREY. Tel.: 


LTD. 


Vigilant 6666/7/8 
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T. T. GERRARD & CO. LTD. 


——— ESTABLISHED OVER 100 YEARS — 


LABORATORY EQUIPMENT 


AND 


GLASSWARE 


““PERSPEX ’’» MEASURING CYLINDERS 
25ml. to 100ml. Capacity, fully graduated 


MICROSCOPICAL STAINS and REAGENTS 


Prepared under strict Histological and Chemical Control. 











46a-48 PENTONVILLE ROAD, LONDON, N.| 


TELEGRAMS & TELEPHONE TERminus 8006/7 
And Associate Company : The Scottish Instrument Company Ltd., 


. 4-7 TEVIOT PLACE, EDINBURGH, | 








sa 

















| 
= 


Please write or telephone for our Brochure of Laboratory 
Thermometers. All types and ranges can be supplied at 
keen prices with prompt delivery.§ 
SUPREME 2 Ss. BRANNAN & SONS, LIMITED 
BRANNAN ~ , Cumberland Thermometer Works, Cleator Moor, W. Cumberland, and 


ACCURACY Bie ts men. Clinitherm Wks., Dalmain Rd., Forest Hill, S.£.23. Tel: Forest,Hill 3414 
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| equipment 
for rubber | 
and plastic 
laboratories 





The Shaw range of laboratory 


equipment includes Internal Mixers 





Extruders, Presses, Vulcanising P s, PRESSES 
Calenders and Vacuum died 
Drying Ovens 
Write for descriptive leaflets 
e 
PLASTIC 
EXTRUDERS 





FRANCIS SHAW & COMPANY LIMITED MANCHESTER II ENGLAND 
TELEPHONE : EAST 14158 TELEGRAMS : CALENDER, MANCHESTER 








LONDON OFFICE: 34 VICTORIAST LONDONSWI PHONE: ABBEY 5077/8 GRAMS: VIBRATE PHONE LONDON 











Hew 
INDUSTRIES 


Su cceed 








THIRD PORT 





| 
| 
Factory Sites with or without river i 
frontage. | 
Raw Materials and Essential Supplies 


| 

| 

immediately available through local | 
Industries. | 
1 

| 

| 


World-wide Shipping Services with 
direct access to inland waterways. 





FOR DETAILS OF SITES & FACILITIES - APPLY~- 
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BRITEX (icvwuns) LTD. 


We specialise in the manufacture, distribution 

and development of high quality optical and 

scientific instruments. Enquiries are cordially 

invited for scientific productions not incorporated 
in our list of specialities. 


MICROSCOPES 


The MINOR, BIOLOGY, STUDENT, NATURALIST, 
EUTECHNIC and DISSECTING microscopes. 


MICROSCOPE ACCESSORIES 
CAMERA LUCIDA ; HAND MICROTOME ; MINOR, 
MAJOR and PATHOLOGY MICROSCOPE lamps ; 

TURNTABLE. 


MAGNIFIERS 
ROLA-MAG, SLIDA-MAG, TRIPOD and BOTANY 
magnifiers ; ACHRO PROVER ; STANDARD PROVER. 


MICRO-PROJECTORS 


Britex Micro-Projector, Projector Head. 
Catalogue gladly sent on request. 


523-4 BANK CHAMBERS 


329 HIGH HOLBORN, LONDON, W.C.1. 
a Telephone : HOLborn 0902 and 7166 


* * * * * * > 

















electric 
furnaces 


for research and production 


tube 
muffle 


crucible 


continuous 


500°C 


e Many standard sizes. 


Telephone— 


Special sizes and designs a feature of our work 


R. M. CATTERSON SMITH LTD.. 


Exhibition Grounds 
——WEMBLEY—_—_—__ -——_ 


Makers of Electric Furnaces for over 30 years. 


1750°C 


trolléy 
spherical 


rotary 


429] 
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CONSULT 


CT, DRYDEN ir. 


SOUTH, WALES LABORATORY FURNISHERS 


LANDORE -SWANSEA 


WHEN YOU FURNISH OR EQUIP 
YOUR LABORATORY 


LABORATORY FURNITURE 
A SPECIALITY 


WHOLESALE DISTRIBUTORS PHOTOGRAPHIC 
AND VISUAL AID EQUIPMENT 


Telephone * ‘ . , * SWANSEA 55844/5 
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WHATMA 
FILTER PAPE 


The range of WHATMAN products offers a se 
qualitative and hardened filter paper, available 
of the chemist, have included specialities, such 


others. 


Manufacturers: 


Sole Mill Representatives: 





N 
RS 


lection, second to 


none, to the discerning chemist. In addition to quantitative, 


in circle and sheet 


form, the producers of WHATMAN, always alert to the needs 


as ashless tablets, 
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Good Measure 





EASUREMENT is the very life- 
M blood of modern sciénce. We 

take for granted this essential 
metabolic fact though it needs but little 
delving into the history of science to 
reveal the predominance of theorising 
and the conspicuous absence of measure- 
ment that characterised even the greatest 
of phases in  pre-nineteenth century 
science. It is notable, nevertheless, that 
the major advances by which modern 
science has evolved were mostly made by 
men who could not only produce plausi- 
ble patterns of ideas but who could 
construct apparatus and subject their 
speculations to the test of numerical 
values. 

A nation’s scientific health rests very 
heavily upon the health of its apparatus 
and instrument industry. Only a few 
decades ago it might have been reason- 
able to say that advances in instrumenta- 
tion affected research in the main but had 
small impact upon everyday routine 
science. Today, instruments of measure- 
ment are dominating industrial progress. 
Measurement is no longer a laboratory 
prerogative, a verdict upon performance 
belatedly emerging from a remote back- 
room; it has become a factory-floor 
operation with immediate effect upon the 
flowlines of quality and quantity. We 
need instruments that can measure an 
effect or factor with differing standards 
of accuracy, with speed and an acknow- 
ledged degree of inaccuracy or much 
more leisurely and with a high degree of 
accuracy. 

The primary function of the apparatus 
and instrument industry is to supply the 
home market. Whatever emphasis may 
be generally laid upon the national need 
for exports, the importance of science 
and research to all industries is so great 
that currency considerations here must 
rank, or should be ranked, as a subsidiary 
influence. The expansion of this industry 
so that it can take its place among export- 





ing industries is a secondary function. 
These somewhat obvious points need 
firm statement as there is a tendency 
today to judge all British manufacturing 
industries largely upon their performance 
as exporters. We need not go back very 
far into history to find a time when 
British needs for apparatus and instru- 
ments were heavily met by imports, par- 
ticularly from Germany. The extent to 
which we are more self-reliant for these 


needs today offers perhaps the best 
judgment on the British industry’s 
progress. 


Paradoxically figures about the indus- 
try’s output are scarce. Official statistics 
are unreliable sources, for cameras tend 
to be grouped with optical instruments 
and radio sets with electronic equipment: 
to break down trade volume totals so 
that purely scientific goods are separated 
from ordinary consumer goods is largely 
a matter of guesswork. A figure given in 
1952 by Sir Ben Lockspeiser put the 
annual product value of the industry at 
£50,000,000. Of this amount at least 
£10,000,000 was derived from export 
sales. A 4:1 home/export trade ratio is 
probably a rough but reasonable estimate 
of the post-war balance. There are indi- 
cations, however, that export sales are 
now meeting more intensive competition 
from Germany, and that Japan is becom- 
ing threateningly efficient in the field of 
electronic instruments. The pursuit of 
export business is not easily conducted. 
Most of the British industry is composed 
of relatively small but specialised firms, 
each of whom would find it uneconomic 
to maintain foreign offices or permanent 
overseas representatives. Some easement 
of this difficulty has been achieved by the 
formation of Sciex Ltd., an export organi- 
sation sponsored by a number of British 
instrument companies, which now has 
offices in South Africa and Toronto. 
Obtaining foreign business for apparatus 
and instruments is not wholly a matter 
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of price competition, increasingly impor- 
tant though this factor is; there is also 
the factor of after-sales service, especially 
for the more modern types of equipment. 
In all countries the home industry, and 
in Canada the adjacent US industry, has 
a powerful and natural advantage in this 
phase of salesmanship. 

The industry, through one of its lead- 
ing associations, SIMA or the Scientific 
Instrument Manufacturers’ Association, 
has actively participated in a number of 
post-war international exhibitions. In 
1953 at the Zagreb Fair all the instru- 
ments shown at a composite SIMA stand 
were sold and there has since been con- 
tinued and promising trade development 
with Yugoslavia ; there will be a similar 
stand at the first International Instru- 
ments Congress at Philadelphia in Sep- 
tember. Since the war exhibitions at 
Stockholm, Copenhagen and Toronto 
have also been supported. 


Almost every department of scientific 
measurement is today being invaded by 
electronics ; here, indeed, there may be 
some danger of fashionable exaggeration, 
with complex electronic equipment unne- 
cessarily displacing simpler and adequate 
methods of measurement. Even optical 
instruments are undergoing electronic 
revolution. This is a world development, 
but it would seem to be one in which the 
British industry can play a significant 
part. About one-third of the firms who 
are members of SIMA are manufacturers 
of electronic instruments. We are by no 


means backward in this branch of 
scientific development. Another new 
and important field has sprung up 


rapidly from the use of radio-isotopes in 
research and in specialised industrial 
control work. Labelled isotopes cannot 
tell their delicate and unique tales without 
instruments to measure their radiation. 
nor can they be handled without special 
protective equipment. The British indus- 
try has formed a nuclear instruments 
panel to foster the speediest possible de- 
velopment of this new branch, which 
makes diverse calls upon manufacturers. 
from Geiger counters. to  lead-glass 
bricks and periscopes. 

Although the essential purpose of a 
scientific instrument is that of measure- 
ment to a specified standard of accuracy, 
its general appearance should not be 
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neglected as a sales-promoting feature. 
What might be called the traditional 
British style—frequently expressed in 
brass and ebonite—gives an old-fashioned 
impression abroad although at home it 
may still be well accepted as a token of 
solidity and reliability. In contrast, 
American instruments have a much more 
modern appearance, and the same point 
can increasingly be made about the 
products of the resurgent German indus- 
try. A greater use of modern dull- 
coloured paint crinkle finishes and of 
chromium instead of brass must be 
expected. There may be little evidence of 
demand for this re-styling so far as the 
home market is concerned but the British 
share of world trade will be more difficult 
to maintain or expand if we stick too 
rigidly to traditional shapes and surfaces 
that give overseas buyers a ‘first-sight’ 
impression of obsolescence. Fashion and 
function are far removed features in a 
scientific instrument but in a competitive 
market the firm that can offer the best 
of both will. book the orders. 

Expansion has not been taken in the 
easy stride of short-term opportunism. It 
may be true to say that both world wars 
brought great and necessitous enlarge- 
ment to the range and output of British 
scientific instruments, but the testing time 
of both post-war periods has shown that 
these gains were not temporary and 
fortuitous. The industry’s research asso- 
ciation is the oldest in existence for it 
was first formed in 1918: in recent years 
this association has shown particularly 
rapid growth, both in support and the 
variety of its activities. Another and a 
newer sign of long-term strength is the 
development of training facilities for new 
workers. Neither vigorous research nor 
vigorous demand can create opportunity 
if the supply of craftsmen and skilled 
workers declines. At present only two 
training courses are in operation and this 
is only a partial remedy; in any case the 
industry is not alone in its concern over 
problems of technological education. 

If it was fair to say much earlier in 
this century that the British industry was 
slow to perceive its opportunities, it 
would certainly be unfair not to say now 
that both science and industry are being 
given excellent measure. 
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Notes &° Comments 


Glassware 


take the old and familiar materials 

for granted. Glass is a typical example 
but its contributions to science can hardly 
be excelled by any other substance. What 
could have been discovered without glass 
containers for chemical reactions, with- 
out glass for lenses in optical instru- 
ments? The new plastic materials and 
the new all-electronic instruments have 
a long journey to make before their ser- 
vice to scientific measurement and 
research can stand significantly by the 
side of glass. It is easy to assume that 
glass is much the same substance it 
always has been; in fact, it has made 
notable technological progress and there 
are today so many different types of glass 
that a single portmanteau word is hardly 
applicable. Certainly it is insufficiently 
realised, even by scientists, that in a 
relatively few years British optical glass 
has become the best in the world. In- 
feriority is an old legend. The principal 
reason for this has been the re-discovery 
of the Loch Aline sand deposits in Scot- 
land, sand that after treatment has an iron 
content as low as 0.006 per cent. Today 
British optical glass producers have an 
essential raw material that is superior to 
the best Continental sources formerly 
regarded as indispensable. 


I N these days of novelty we are apt to 


An Outstanding Part 


N the production of scientific glass- 
[ ve research has steadily improved 

its place and it now stands side by 
side with craftsmanship and empirical 
knowledge. The control of raw 
materials and temperatures of melting 
and extracting has brought enormous 
improvement in basic quality. In the 
modern rise of British glassware the 
Department of Glass Technology at the 
University of Sheffield has played an 
outstanding part, and the introduction of 
new methods has been accelerated by the 
existence of the Society of Glass Tech- 
nology. In 1938 Britain imported scientific 
glassware to the value of just under 
£200,000: in 1953 the import value was 


£74,000. This is not merely a reduction 
of 60 per cent. Making only moderate 
allowance for the changed goods-value of 
the £, it represents a reduction of about 
85 per cent. Yet with the growth of 
science the demand for laboratory glass- 
ware must have risen very greatly. 
British exports of scientific glassware in 
1938 were worth nearly £120,000; in 
1953 the figure was £825,000. Again 
allowance for the £’s changed value must 
be made, but even after this a threefold 
expansion seems to have been obtained. 
These trade figures probably pass the 
soundest verdict upon British progress in 
scientific glassware production. Imports 
down by more than 80 per cent; exports 
up by 200 per cent. In a market where 
quality and performance must always be 
a major consideration of buyers, these 
changes cannot be dismissed as fortuitious 
reflections of war and post-war con- 
ditions. 


US Apparatus 


T a meeting earlier this year of the 

Scientific Apparatus Makers’ Asso- 

ciation — America’s SAMA — at 
Colorado Springs, considerable concern 
was expressed about the imports of 
microscopes and analytical balances from 
Europe, which were described as ‘ pro- 
ducts of low wages.” On the theme that 
“you can’t stockpile skills, a plea for 
greater tariff protection of the US industry 
was made. However, according to reports 
in Chemical & Engineering News (1954. 
32, 1980) this argument was objectively 
and firmly refuted by a spokesman for 
the Business and Defence Service Admini- 
stration who pointed out that the 
American precision instrument industry 
had enjoyed an elevenfold increase in 
trade over the past 14 years notwith- 
standing foreign competition. In nine 
years up to 1947 the output of the 
apparatus industry expanded five times, 
with an annual increase of $100,00,000 
each-year. From 1947 to 1952 the out- 
put had risen by $250,000,000 each year. 
The US industry cannot feel dissatisfied 
with these figures which clearly show that 
the tide of prosperity and progress still 
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runs very favourably for them. If manu- 
facturers in Europe are also securing a 
share of the home market in America, it 
is surely a sign that the demand for 
apparatus and instruments is so great that 
there is genuinely room for all. There 
can hardly be any grounds for predicting 
that the skill of apparatus makers will 
be lost because equipment made abroad 
creates unemployment. Indeed, the rate 
of expansion of the US industry has been 
so great that recruiting and training the 
skilled labour to support it must have 
constituted the biggest problem of all. 
In any case, it is not the experience of 
Britons that the US apparatus market is 
particularly easy to penetrate; on the 
contrary, like most highly specialised 
markets, it has proved to be a difficult 
export opportunity. The case for in- 
creasing tariff rates is small enough to 
require an optical instrument to view it. 


Fertiliser Costs 


T a time when fertiliser prices are 
Aisne -— and most unfortunately 

when the world price for wheat is 
falling sharply — the review of produc- 
tivity in the fertiliser industry (British 
Productivity Council, 1954, 28 pp., 2s.) is 
particularly timely. The current upward 
trend of prices is due to raw material fac- 
tors that cannot be evaded. When coal 
rises, nitrogen, whose fixation calls for 
high fuel consumption, must also rise; 
and sea-freight costs for imported 
materials have hardened in recent months. 
Added to these is the general rise in rail- 
way rates within the country, a cost in- 
crease which many manufacturers did 
not pass on to farmers during the spring 
season. The new productivity review at 
least shows that the industry has steadily 
been doing all that could be expected in 
controlling the costs of production and 
thus reducing the farmers’ bills for plant 
nutrients. Many of the recommendations 
of the British team that visited the US in- 
dustry in 1949 have been adopted in 
British factories; some that have yet to 
be put into practice cannot be imple- 
mented by the industry alone but depend 
upon wider changes in agriculture, e.g., 
the introduction of a citric- or citrate- 
solubility standard for measuring the 
phosphate value of a fertiliser. 
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Price Swing & Roundabout 


N arbitrary selection of individual 
Ate and factories is made in 

the appendix, which summarises 
the principal advances made by 17 
factories. Mechanised handling, par- 
ticularly of raw materials in bulk, 
is the dominant common theme. There 
can be little doubt that the labour 
time-cost per ton has been greatly re- 
duced in fertiliser manufacture. But for 
this the steady rise in rates of pay for 
labour would have made ‘all fertilisers 
appreciably dearer than they are. If 
man-hours cost more than they did three 
and five years ago, fewer are needed per 
ton of product. The costs of coal, trans- 
port, and raw materials are less control- 
lable. Even in these cost-factors, how- 
ever, progress has minimised the final 
economic effect that must be faced by 
farmers. The nutrient content of phos- 
phatic and compound fertilisers has been 
steadily rising, particularly through the 
introduction of triple superphosphate. 
When a ton contains more plant-food, the 
transport cost on a nutrient basis is 
lowered. Nor can the older technological 
advance of granulation be ignored for 
this has enabled farmers to store with- 
out risks of physical deterioration and to 
economise in rates of application by 
placed drilling. Unfortunately few 
farmers are likely to study this new 
report. Although the prices of fertilisers 
are rising only by shillings per ton, and 
some prices not at all, the psychological 
reaction when farm produce prices are 
uncertain may not be favourable. Ironi- 
cally, nothing can reduce the costs of 
farm production more strikingly than ex- 
pansion in the rates and extent of 
fertiliser usage, and even if fertiliser 
prices were 50 per cent higher bold usage 
would still be highly profitable without 
any change in farm crop prices 





Legacy for Leeds 

At a meeting of the Council of Leeds Uni- 
versity on 16 June it was reported that under 
the will of the late Professor A. G. Perkin 
the university is to receive four-fifths of the 
residue of the estate. The bequest is to be 
known as the A. G. Perkin Bequest and the 
income will be used for the benefit of the 
Department of Colour Chemistry and Dyeing 
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Cleaning, Care & Maintenance of Glass, 
Metal & Plastics Apparatus 


by J. A. EDWARDS 
(Laboratory Superintendent, Department of Chemistry, Birmingham University) 


wus the advance of the electronic age, 


the modern trend in the world of 
scientific apparatus seems to be more and 
more towards the ultimate enclosure of 
apparatus within a series of magic boxes 
provided with switches and knobs, the mani- 
pulation of which results in the movement 
of a needle across an arbitrary scale. Read- 
ings of the scale, coupled with mathematical 
calculations of a more or less abstruse 
nature, often afford results to the laboratory 
worker without the necessity of handling a 
great variety of separate pieces of labora- 
tory apparatus. The technique of modern 
research and routine work is becoming, to 
a certain extent, a matter of knob-turning 
and mechanised calculation. 

There still remains, however, and no doubt 
always will remain, the necessity for skill 
and care in the laboratory techniques em- 
ployed by workers of one or two decades 
ago. The laboratory worker, whether in the 
fields of chemistry, physics or biology, with 
all the modern specialised sub-divisions and 
overlapping of these sciences, frequently 
finds it necessary to leave his electronic 
devices and proceed with apparatus similar 
in type to that used in his student days, 
although perhaps somewhat more complex. 


A Disturbing Ignorance 

It is disturbing to find that many workers 
in a laboratory either have forgotten, or 
never have acquired, the necessary know- 
nedge pertaining to the cleaning and care of 
ordinary laboratory glass and _ porcelain. 
True, the advent of modern silicone greases, 
water repellents, defoamers, etc., now in 
common laboratory use, has widened the 
field, but there still lingers that attitude of 
mind which tends to place the cleaning of 
common laboratory apparatus on a par with 
work at the kitchen sink, instead of a neces- 
sary scientific exercise. 

In certain of the larger and well managed 
American and British suites of laboratories 
where persons specially skilled in the art of 
cleaning laboratory apparatus are employed 
full-time, it is an inflexible rule that no 
bottles, flasks or other containers shall be 


E 





sent to be ‘washed up’ unless they are 
empty. This is a wise safety measure, the 
onus being placed on the original user, a 
necessary precaution when it is realised that 
bottles and receptacles containing residues of 
sodium, organic solvents and strong oxidis- 
ing agents may quite easily be assembled on 
the same washing up trolley. 

Usually, however, the laboratory worker 
employed in research establishments carry- 
ing out a varied programme, or on routine 
work, finds himself personally responsible 
for the chemical cleanliness of his own ap- 
paratus, and it is to him that the following 
hints and methods are submitted, either as a 
reminder of the older techniques, or as 
information regarding the new. 


Hardness of Water 


In the case of ordinary laboratory glass- 
ware, the hardness of the water supply will 
affect the ease of cleaning to a greater extent 
than is generally realised. For instance, 
final washing of apparatus in a Manchester 
water supply would provide quite a different 
result from a final washing in, say, Wilt- 
shire water. 

In the cleaning of common apparatus we 
usually have one or more of the following 
problems before the final chemical cleaning 
of the glass: removal of insoluble solid 
deposits adhering to the surface of the glass; 
removal of oil or grease; removal of stains. 
It is desirable to mix a little detergent with 
the washing water and the addition of small 
pieces of paper when swilling out a flask 
often serves to scour the inner surface gently. 

If a harder scourer is required, it may be 
found useful to use lead shot in place of 
the paper. The lead shot may conveniently 
be kept in a tin can, the bottom of which 
has been punctured with small holes some- 
what like a colander. An old cocoa tin 
prepared in this manner, partly filled with 
lead shot and kept handy on the draining 
board, will save much time and temper in 
the removal of obstinate deposits. Needless 
to say, the lead shot may be used over and 
over again, being returned to the ‘ colander’ 
to drain after each washing. 





1434 


Detergents are usefully kept in a bottle 
fitted with a cork and jet for use vinegar- 
bottle fashion, this being a more economical 
method than merely pouring a quantity from 
an open bottle. If a liquid soap dispenser 
is used, it is advisable, in fact with certain 
detergents essential, that the detergent does 
not come into contact with any metal, other- 
wise corrosion may rapidly affect the effi- 
ciency of the dispenser. As is well known, 
proprietary detergents differ considerably in 
their lathering properties, and it must not 
be assumed that the wetting properties bear 
any relation to the amount of lather pro- 
duced. 


Removing Carbon Deposits 

Carbon deposits are usually removed by 
soaking with a 15 per cent solution of caustic 
soda or potash, but if the carbonaceous 
matter is very obstinate, it will generally 
yield after standing in a mixture of two 
parts tri-sodium phosphate to one part 
sodium oleate in 16 parts of water. Another 
method of removing carbonaceous deposits 
frequently left in a flask after distillation of 
oils, is to heat a few grammes of solid 
sodium sulphate in the flask over a bunsen. 
This usually loosens the carbon residues, 
and after cooling the flask, it may be washed 
and drained in the usual way. 

Although the proprietary abrasive powders 
are useful for cleaning purposes, they are 
apt to be messy and wasteful, quite apart 
from the fact that their continued use is 
bound to result in an accumulation of 
scratches which may prevent proper drain- 
age, or act as minute pockets for unwanted 
substances difficult to remove. There is not 
yet on the market a proprietary product 
which combines the abrasive qualities of 
finely powdered pumice with the wetting 
properties of a good modern detergent. 

The old fashioned stock cleaning solution 
of 120 g. sodium dichromate in 200 ml. 
water to which is added 1,760 mi. concen- 
trated sulphuric acid, has much to recom- 
mend it provided due care is exercised in its 
use and storage, but it is obvious that an 
elementary knowledge of chemistry will 
serve to prescribe the limitations of this 
cleaning agent. 

This cleaning mixture should be stored in 
a safe manner. A well glazed earthenware 
jug with a wide mouth is an excellent con- 
tainer, being easy to pour from while the 
wide mouth permits the return of used 
cleaning mixture without undue risk of spill- 
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ing. These jugs are provided with a sub- 
stantial handle and a broad base, and 
consequently they are not easily knocked 
over or cracked in use. Polythene jugs are 
also useful for this purpose. 

The choice of cleaning agent must, of 
course, be determined by the nature of the 
contaminating substance, and again an 
elementary chemical knowledge is usually 
sufficient. For instance, permanganate 
Stains are normally removed by treatment 
with concentrated hydrochloric acid or an 
acid solution of ferrous sulphate, whereas 
hydrochloric acid diluted with an equal 
volume of water will usually remove iron 
stains. Stains due to Nessler’s solution res- 
pond to concentrated nitric acid, and album- 
inous incrustations may be removed with 
nitric acid or hypochlorite solution. In all 
cases, however, it is essential to complete the 
cleaning operations by final rinsings in dis- 
tilled water, and if final drying is to be 
hastened, by blowing or sucking air into or 
through the vessel; it is most desirable that 
a simple but efficient scrubber be provided 
to prevent particles of dirt or oil from 
entering. 


Excellent Cleaner 


Fuming sulphuric acid is an excellent 
cleaning agent if used with care, and quite a 
small amount of acid will serve, provided 
the vessel is manipulated so that the acid 
comes in contact with all the surface. Treat- 
ment with fuming sulphuric acid should be 
followed by immediate emptying and rinsing. 
While common laboratory’ glassware is 
attacked by strong alkaline solutions and by 
hydrofluoric acid, it has been found that 
the addition of a small percentage of hydro- 
fluoric acid to a solution of nitric acid in 
water, to which has been added a little deter- 
gent such as Teepol, provides a very effective 
cleaner in the cold. Glass or silica when 
contaminated with mercury or grease or 
carbonaceous material may be_ rapidly 
cleaned with this mixture. It is obvious. 
however, that this cleaner should not be used 
for graduated ware. 

The use of silicones in many branches of 
laboratory work is increasing rapidly, especi- 
ally as wetting and antifoam agents, as 
greases for ground glass joints and stop- 
cocks, and for the protection of instruments 
against rust and corrosion. This is mainly 
on account of their chemically resistant pro- 
perties and their very low vapour pressure at 
higher temperatures. These properties. 
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although valuable, raise two important prob- 
lems, namely, the necessity for a perfectly 
clean and grease-free glass surface before 
the application of the silicones, and the 
possibility of having to remove the silicone 
lubricant or film from the glass surface after 
use. Before the application of a silicone 
film, glass may be cleaned by means of the 
dichromate-sulphuric mixture, followed, 
after thorough rinsing in water, by washing 
in pure carbon tetrachloride to remove the 
last traces of grease. Care should be taken 
to ensure that the glassware is kept free from 
dust while drying and until the silicone film 
has been applied. 


Silicones may generally be removed from 
glassware, after excess has been wiped off 
with a cloth, by soaking in fuming sulphuric 
acid or in warm decalin for an hour or so, 
followed after draining by a good rinse in 
acetone. Another method is to soak the 
glass in concentrated sulphuric acid for a 
couple of hours; then after draining the 
glass is washed with clean concentrated sul- 
phuric acid before being given a final wash- 
ing in water. The necessity for this second 
washing in clean sulphuric acid before the 
final washing in water is apparent when the 
molecular changes occurring during the pro- 
cess are considered. 


A further method that has been found 
successful is to first remove any traces of 
water by giving a preliminary rinse with 
alcohol, followed by several rinses in 
chloroform, and finally a cleaning with 
dichromate-sulphuric mixture to ensure the 
removal of contaminating materials other 
than silicones. 


Mercury Columns 


Levelling tubes open at the top and con- 
taining mercury columns are often difficult 
to keep clean, with the result that the mer- 
cury meniscus becomes dusty and dirty, 
which makes readings difficult, quite apart 
from the inaccuracies creeping in due to the 
small air pockets which may be caused by 
dust and dirt adhering to the inner wall of 
the tube. The inside of the levelling tube 
may be kept in a clean condition by allow- 
ing about half an inch of syrupy phosphoric 
acid to float on top of the mercury. This, 
while riding up and down the tube as the 
mercury level rises and falls, scours the 
glass, thus providing a clean wall through 
which the mercury meniscus may be clearly 
observed. 
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Certain brands of graduated glassware 
employ fused-in fillers which render the 
graduations easily readable throughout the 
life of the apparatus, but many workers pre- 
fer the clear cut whitened graduation lines. 
After much use these graduation lines and 
figures become difficult to read as the white 
substance used for filling the original etched 
marks becomes dirty or washed out. The 
graduation marks may be restored to their 
original cleanliness quite easily. 


Filling Graduations 


First, the glassware -is cleaned in dichrom- 
ate-sulphuric mixture; this is usually accom- 
plished by standing in a tall jar of cleaner 
for a few minutes, taps uppermost, and then 
rinsing in several changes of water or by 
transferring to another tall jar through 
which a stream of water is passed. After 
draining, a paste of zinc oxide is rubbed 
into the graduation marks, using the finger 
to apply the paste. The glassware is then 
set aside to dry slowly for a few hours. 
When the zinc oxide is seen to be perfectly 
dry and hard, excess is removed by rubbing 
with clean tissue paper. It is important to 
apply the paste by means of the finger and 
to use tissue paper to remove excess. It is 
a mistake to use a cloth or cotton wool. 


Another method is to substitute for the 
zinc oxide paste a mixture of boiled linseed 
oil, plaster of paris, and white lead, which 
is rubbed into the graduations in the same 
way. After allowing to dry, any excess is 
removed by rubbing with a cloth. 

Black graduation marks may be intensified 
or renewed by first cleaning thoroughly and 
then rubbing a paste of manganese dioxide 
and boiled linseed oil into the lines. After 
drying, the excess paste is removed by rub- 
bing with tissue paper. Lamp black sus- 
pended in shellac is sometimes used in place 
of the manganese dioxide-oil paste, but in 
this case the excess should be rubbed off 
before it is quite dry. 

Delicate cells used for optical work, 
mirrors and lenses are best cleaned with a 
proprietary lens tissue paper, but if it is 
necessary to use a liquid, then pure Castile 
soap or a fine detergent may be used with 
advantage, provided there is no risk of 
damaging the cement. in which case it is 
better to play safe and use a pure powdered 
medical soap. The corners of these cells 
are prone to harbour grease and dirt, which 
may be removed by means of an orange 
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stick without undue fisk of, scratching the 
inner surface ‘of the cell. 

Plastics, such as Perspex, ‘aré replacing 
sheet glass in. many ‘ways and for: a variety 
of obvious reasons, but the comparatively 
soft surface of’ Perspex receives small 
scratches. After much handling, dust- and 
grease lodge in the interstices of these 
scratches, the net result being an unpolished 
dirty appearance with consequent lack of 
transparency. Several proprietary prepara- 
tions are available for the purpose of re- 
polishing, most of them good, but it will 
usually be found that Perspex may. be 
restored to its original clear transparent 
condition by polishing with a liquid metal 
polish such as Brasso. 

Black and other dark panels may be given 
a ‘new look” by the use of a trace of 
ordinary black boot polish, vigorously ap- 
plied with a soft cloth, followed by care- 
ful polishing with a chamois leather or 
Selvyt cloth. 


Stand Up to Sterilisation 


A brightly polished steel surface, if not 
to be handled, may be preserved by the 
application of a thin film of pure anhydrous 
lanolin. The lanolin may be applied either 
direct or dissolved in benzene. The ben- 
zene evaporates, leaving a thin film of 
lanolin over the surface of the steel as a 
protection against rust and corrosion. The 
benzene-lanolin mixture may be applied by 
means of a small spray with advantage. 
Small steel instruments used in surgery and 
dentistry, and other small hand tools which 
require frequent sterilisation, are sometimes 
successfully treated with silicone oils in 
order to maintain them in a rust free condi- 
tion. It is found that instruments so treated 
will stand up to several sterilising periods 
without complete loss of lubricating and 
corrosion resisting effect of the silicone oils. 

Graduation marks in metal should be 
treated with great care, otherwise they will 
be irretrievably ruined. The renovation of 
these graduation marks is generally con- 
sidered to be a skilled job for the instrument 
workshop where the apparatus would be first 
cleaned of old lacquer by treatment in hot 
caustic soda, but it is often possible to bring 
the marks back to something approaching 
their original clearness by first cleaning 


thoroughly with a tooth brush dipped in 
methylated spirits, then brushing over with 
hot melted beeswax to which has been added 
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a little lamp black.: After cooling, the pro- 
cess is repeated and the excess finally wiped 
off with a soft cloth. 

A simpler method for the brightening and 
cleaning of graduation marks in metal is to 
rub the metal scale with a dry cloth wrapped 
round the index finger and dipped in fine 
bone black. The bone black applied in this 
way serves both to brighten the metal of 
the scale and cause the engraved lines to 
stand out clearly. 

The arch enemies of most optical appara- 
tus are dust and grease. Dust may be mini- 
mised by the use of the semi-transparent 
plastic dust covers now so readily obtainable 
from laboratory furnishers. Grease usually 
accumulates due to the continual handling 
of optical apparatus with the bare hands. 
This grease in turn encourages dust to adhere 
to the instrument, and so the vicious circle 
persists until the time arrives when a major 
overhaul, due to dirt and corrosion, becomes 
necessary, with the consequent expense and 
inconvenience of having the apparatus out 
of commission for a period of time. A little 
forethought and a sense of responsibility on 
the part of the user will prevent much of 
this. 

The above are but a few of the many 
methods found successful in the cleaning 
and maintenance of laboratory apparatus. 
Most established workers have their own 
favourite methods, some well known and 
others not so well known. 





The rapidly-expanding range of labora- 
tory apparatus in polythene and PVC 
manufactured by Rediweld Ltd., Cromp- 
ton Way, Crawley, Sussex, includes these 
very useful measuring cylinders in 
capacities of 25, 50, 100, 250, 500 and 1000 
ml. They are in polythene, lightweight, 
chemically resistant, and, of course, 
virtually unbreakable 
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Recent Developments in Laboratory Design 


by E. W. DOBSON, (Laboratory Fittings Division, Baird & Tatlock (London) Ltd.) 


N the years before the war, laboratory 

design had made steady but unspectacular 
progress, mainly in details of equipment and 
in a general improvement in standards, but 
to outward appearance a laboratory furn- 
ished in 1939, for the practice of almost 
any of the well-established sciences, would 
have differed but little from a similar pur- 
pose laboratory furnished fifteen years 
earlier. 

The fifteen years which have elapsed since 
1939 have witnessed a considerable departure 
from this unspectacular development, and 
most of the progress has been concentrated 
into the last five years.’ 

During the war’ period, laboratory facili- 
ties had to be expanded rapidly, but such 
expansion was largely restricted to those 
sciences directly connected with the prosecu- 
tion of the war, and the general shortage of 
materials prevented very much experimental 
development in any direction in which exist- 
ing methods and designs could give reason- 
ably adequate results. Nevertheless, it was 
clear to designers that unless they began to 
think afresh on some of the basic require- 
ments of their subject, and to take advantage 
of some of the new materials becoming 
available, scientific progress would be ham- 
pered by out-dated and inadequate accom- 
modation. 










Unit for use as central service 

unit for either, wall bench, 

single-sided or double-sided 
bench 


Three aspects of laboratory design made 
special demands upon attention. The 
country as a whole was poorer than in pre- 
war days, and although money was available 
to meet genuine needs, there was little to 
spare for embellishments that had no imme- 
diate practical value. New equipment had 
therefore to be functional, and not merely a 
more spectacular variation of an existing 
basic design. Secondly, war-time produc- 
tion experiences had shown that some degree 
of standardisation might well be applied to 
the manufacture of laboratory equipment, 
with advantages in cost and in the more 
efficient use of manufacturing facilities. At 
the same time, standardisation carried to 
excess would have resulted in rigidity of 
design, and in a period of rapid develop- 
ment, flexibility was an all-important re- 
quirement. Thirdly, new materials, e.g. 
plastics, were slowly becoming available, and 
some of these were clearly to become of 
value in laboratory equipment manufacture. 

For various reasons, the first considera- 
tion, that of economy, had only a small 
immediate effect upon design, although it 
did have some effect upon the laboratory 
equipment industry as a whole by limiting 
the scope of some of the more ambitious 
building projects. Flamboyance had never 


been a characteristic of laboratory design; 











in the earlier days science was to some 
extent regarded as a ‘poor relation’ in 
education and industry, so that insufficient 
money was made available to enable any of 
it to be spent on display. Gradually also, 
designers learnt that excess of decoration 
was a positive hindrance in the working of 
the laboratory, and thus the joint result of 
financial restriction and the necessity for 
plain, hard-wearing equipment was to bring 
about an almost puritan simplicity of design 
—puritan, that is, in comparison with the 
contemporary non-laboratory furniture of 
the period. 

With such a background, there was thus 
little room for the practice of economy by 
omitting superfluities—in general there were 
no superfluities to omit, and some of the 
enforced war-time expedients of using sub- 
stitute materials had not been over-success- 
ful, so that although the substitutes were 
sometimes basically cheaper than the 
originals which they temporarily displaced, 
their lack of wearing qualities showed that 
the dearer materials were often cheaper in 
the end. 

There was thus little desire to promote the 
use of alternative materials merely because 
their initial cost might be less, and economy 
had to be found in improved organisation, 
or in consideration: of basic requirements to 
determine whether component dimensions 
could be safely reduced. Progress in these 
directions, although not without effect, did 
not show in the appearance of the labora- 
tory. 

Joint consideration of standardisation and 
flexibility were to result in more far-reaching 
changes. The earlier laboratory equipment 
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Unit in use as double-sided 


centre bench, with working 
surfaces at 2 ft. 7 in. height 


tradition had been one of ‘tailor-made’ 
articles, to suit the known requirements of a 
particular user, at a particular time and for 
a particular purpose. Such articles were 
often very efficient, but being individually 
designed and made, they were sometimes 
difficult to adapt to meet subsequent changes 
in conditions. 

Some laboratory requirements are so un- 
usual that there will almost certainly always 
have to be a proportion of individually 
designed and manufactured equipment in 
any laboratory engaged upon anything other 
than completely routine work. But for the 
majority of the equipment, standardisation 
was clearly a development which would 
repay attention. This meant the adoption 
of some system of unit construction so that 
the variety of components could be reduced, 
but the quantities of the retained compon- 
ents much increased. 

It would thus be possible to attain the 
advantages of batch-production—the poten- 
tial demand was generally too small to per- 
mit the introduction of true mass-produc- 
tion methods—and the immediate difficulty 
was the design of a unit system which should 
be as flexible as possible,-both to cover a 
wide range of initial requirements, and also 
to be capable of easy rearrangement to meet 
changing circumstances. 

The principle article of equipment in 
almost any laboratory is the working bench 
and the constituent parts of this are (a) a 
stable working surface—the length, width, 
height and materials of which are dependent 
uvon the particular function of the bench; 
(b) the service lines and outlets; (c) convenient 
places for storage of equipment and chemi- 
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cals; and (d) a rapid means of assembling 
apparatus. All of these requirements may 
change independently of each other, and a 
successful unit system, must make provision 
for such independent alterations. It cannot 
be claimed that any designer has yet met 
these requirements in full, but a system intro- 
duced five years ago by Baird & Tatlock 
Ltd. went a long step in the right direction, 
by providing for a stable working surface 
supported independently of the under-bench 
storage accommodation, ready access to ser- 
vice lines, and a wide range of dimensionally 
interchangeable standard under-bench units 
and accessories. 

Being a system of standardised units rather 
than of standardised benches, it was possible 
to meet a considerable range of laboratory 
requirements by rearrangements of units, 
and it was also possible to increase or reduce 
bench lengths without any great difficulty. 
The system also allowed for the use of front- 
controlled service outlets—the absence of 
such facilities being a notable defect in other 
unit systems. This unit system was so far 
in advance of any other which had previously 
been marketed, that it rapidly attained con- 
siderable success. Its ease of transport and 
assembly enabled an appreciable export busi- 
ness to be initiated and expanded, so that 
today a large number of overseas labora- 
tories in newly developing countries are as 
well equipped as most laboratories in the 
United Kingdom, and are not the assembtiies 
of crude, make-shift, locally-produced 
articles that they might well have become. 


Unit in use as double-sided 
centre bench, with working 
surface on one side at 2 ft. 7 in 
and drawer unit fitted, and 
working surface at 3 ft. on 

other side 
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In well-established overseas areas also, the 
system found favour, and certain countries 
which previously looked to the US to supply 
laboratory equipment now purchase much of 
their equipment from this country. 

As will have been seen, there were certain 
basic requirements which were not fully met 
by the system in its initial stages of develop- 
ment. It was not possible to vary bench 
height or width, or to change the material 
of the working surfaces. Facilities for the 
erection of larger apparatus had also not 
been developed to any extent. Even in its 
present state, however, the equipment is 
adequate for a wide range of laboratories, 
but experimental work is now in progress so 
that the ‘BTL’ system will very shortly be 
available in an alternative form which, while 
it retains all of the advantages of the present 
arrangement, will also allow for the easy 
alteration of bench height and width (with- 
out the necessity of entirely changing the 
under-bench units or dismantling the com- 
plete bench), the exchange of working sur- 
face materials, and the conversion of any 
bench into a service rack, with or without 
an attached apparatus rack. 

These developments will make it possible 
to effect very wide alterations in the use of 
the laboratory while still retaining the initial 
equipment, a considerable saving in time, 
and an even greater saving in money. For 
research laboratories, or any other type of 
laboratory where the nature of the work 
may be subject to change, the slightly higher 
initial cost of the new alternative form of 
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the system is likely to be found well worth- 
while. 

The next line of development lay in the 
use of materials which, although not neces- 
sarily new in themselves, were new in their 
application to the manufacture of labora- 
tory equipment. Timber was the traditional 
material for this purpose, and indeed, teak 
is still probably the best general purpose 
bench top material yet found. For some 
purposes, however, timber as a constructional 
material for the carcase of the bench, or for 
the units in a unit system, had certain defects. 
and the fall in timber quality during and 
after the war constituted a spur to efforts to 
develop alternative materials. 

Timber qualities have now risen again, 
and for much laboratory construction it is 
still a very satisfactory material, but early 
experiments with steel were generally suc- 
cessful, so that for laboratories where clean- 
liness or non-absorbent surfaces are desir- 
able, steel has now become an accepted 
medium of construction. .Also for labora- 
tories in hot or humid climates, and in other 
cases where the dimensional instability of 
timber is a disadvantage, steel has made 
rapid strides—although due attention must 
be given to the rust-proofing and high-grade 
finishing of the steel. The unit system 
earlier mentioned was developed as a steel 
system, although it is also available in tim- 
ber form. 

A still more recent development is in the 
use of plastic surfaces for under-bench units. 
This must still be regarded as an experi- 
mental matter and it is as yet too early to 
make any precise recommendations, but 
there is a definite future for such materials 
provided that due regard is paid to their 
chemical and physical limitations, i.e. it can- 
not yet be claimed that a plastic-surfaced 
unit is any more universally successful than 
is a timber or steel unit. However, plastics 
is still a young industry, and designers will 
be ready to take advantage of any new 
development which will extend its useful- 
ness for laboratory equipment construction. 

The developments which have now been 
sketched are common to: the whole field of 
laboratory design, but progress is also being 
made in more restricted directions. Although 
often of importance, they can only receive 
passing mention here. Attention is being 
paid to improvements in the design of fume 
cupboards and fume extracting systems, and. 
with the increased use of air-condifioning, 
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balanced-draught fume removal systems are 
likely to become more permanent. Although 
somewhat expensive in the first instance, 
these give efficient fume extraction with the 
loss of minimum quantities of that rather 
expensive commodity—fully-conditioned air. 

Specialised features are also _ being 
developed in equipment for laboratories in 
all branches of atomic development. Such 
equipment is still largely individually de- 
signed, and would require an article in itself, 
but mention may be made of the use of 
strip-lacquer and similar finishes which can 
be removed easily in the event of contamin- 
ation. 

The mobile laboratory, although having 
its origins in the first world war, is now 
becoming widely recognised as a valuable 
means of providing laboratory facilities for 
occasional or periodic use, remote from any 
centre, and such laboratories, fully equipped 
with all services and other aids, are being 
designed and built for an increasing range 
of purposes. 

Science grows apace, and _ laboratory 
designers will not relax their efforts to see 
that so far as lies within their powers, this 
growth is not hampered by inadequate or 
out-moded equipment and furnishing. 


Seventh OCCA Exhibition 


ARRANGEMENTS have been completed 
by the London section exhibition committee 
of the Oil and Colour Chemists’ Association 
for the Seventh Technical Exhibition to be 
held at the Royal Horticultural Society’s 
Old Hall, Vincent Square, London, S.W.!, 
from 15 to 17 March, 1955. 

Theme of the display may relate to 
new products, new knowledge of existing 
products, and their uses or, in suitable 
cases, existing knowledge not generally 
available in the consuming industries. The 
committee have decided to continue the use 
of a shell scheme for the stands which will 
be slightly larger than the 1954 stands, in 
that 1 ft. greater depth has been added, thus 
making the floor area of the stand units 
8 ft. wide by 6 ft. deep. 

Companies who have not previously ex- 
hibited and would like to have their names 
submitted to the committee for considera- 
tion, should write to the general secretary, 
Mr. R. H. Hamblin, Oil and Colour 
Chemists’ Association, Memorial Hall, 
Farringdon Street, London, E.C.4. 
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The Development of Automatic Titrators 


by J. R. MAJER, Ph.D., D.I.C., A.R.1.C. 


GREAT deal of effort has been ex- 

pended in the past few years in the 
elaboration of mechanical aids for the 
analytical chemist. Two of the successes 
of this crusade have been the commercial 
production of the single-pan automatic 
weight-loading balance, which can display 
the weight of an unknown sample upon 
illuminated scales within a few seconds, and 
recording thermo-balances. With the latter 
it is possible to follow the change in weight 
of a sample in a furnace and thus to deter- 
mine accurately without supervision the 
time of complete ignition, or the rate of 
oxidation of heated samples. Much of the 
pioneer work was carried out by Clement 
Duval and his co-workers and is discussed 
in his recent book. In addition to the opera- 
tions of weighing and ignition, now fully 
automatic, the analytical chemist spends a 
great deal of his time in the procedures of 
filtration and titration, and it is not sur- 
prising therefore to find so much ingenuity 
expended in attempts to relieve him of the 
burden of the latter task. 

Ideally the automatic titrator consists of 
three parts, a dispensing valve admitting the 
titrant to the unknown solution, a sensing 
mechanism which identifies neutrality or 
equivalence point and transmits a signal to 
the dispensing valve, and a recording device 
which notes the volume of titrant added. 
There has been a great diversity in the form 
of the dispensing valve, which may be the 
solenoid-operated stopcock of a conventional 
burette, an electromagnetic plunger, a 
motor driven syringe, or may be eliminated 
altogether. The sensing mechanism oper- 
ates on a property of the solution which 
changes abruptly at the equivalence point. 
and the choice of property can be very wide. 
It can include optical properties such as 
density or refractive index, electrical pro- 
perties such as the radio frequency resist- 
ance or the potential of immersed electrodes, 
the temperature or the light emitted. 

Commercial models of automatic titrators 
with a high degree of accuracy, and suitable 
for almost all of the titration methods 
normally employed by the analytical chem- 
ist, have been available in the United States 
for several years. Development models 
have been shown at the Physical Society 








exhibitions in this country. Of the large 
number of possible methods of identifying 
equivalence point which are suitable for 
automatic operation, two alone have re- 
ceived sustained attention: the potentio- 
metric and the photometric methods. The 
latter was suggested as the sensing device 
for an automatic titrator over a quarter of 
a century ago; but little attention was paid 
to it until recently, and the first really suc- 
cessful automatic titrator was based on the 
experience gained in potentiometric titra- 
tions, and utilised the potentiometric princi- 
ple in the determination of equivalence 
point. 


Potentiometric Determination 


Lingane described an apparatus in which 
the titration cell contained two electrodes, a 
standard calomel electrode, and an indicator 
electrode which could be a bright platinum 
wire. The two electrodes and the solution 
which is being titrated form a cell and cur- 
rent is drawn from this cell to operate a 
standard potentiometer recorder. The 
titrant is added from a syringe, the plunger 
of which is moved by a synchronous motor 
having a range of speeds. A mercury 
switch is included in the motor circuit and 
this is tripped by the potentiometer recorder, 
the equivalence point potential being chosen 
beforehand as the tripping position. Anti- 
cipation of the equivalence point is obtained 
by placing the indicator electrode close to 
the nozzle of the syringe so that the momen- 
tary excess of titrant raises the potential, 
causing interruption of the flow, which 1s 
resumed only when stirring has removed 
this excess. 

The relative positions of the syringe tip 
and the indicator electrode must be adjusted 
experimentally for each separate reaction, 
the rate of reaction determining the distance 
between them for optimum accuracy. In 
addition the sensitivity of the potentiometer 
must be set for each separate reaction, so 
that the potential change occurring during 
the titration is covered by the scale. 

The addition of titrant to the unknown 
solution is slow, the maximum being 4 ml. 
per min., and this is necessary to avoid 
overshooting of the equivalence point. In 
order to achieve greater speed of addition 
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it is necessary to add the bulk of the titrant 
rapidly and the remainder at a much slower 
rate. It was suggested that if the motor 
driving the syringe could operate at two 
speeds, the second much slower than the 
first, the titrator would more nearly imitate 
successful manual operation. This effect 
could be achieved by the inclusion in the 
potentiometer recorder circuit of a second 
mercury switch to operate at a potential 
near to that of equivalence point and switch 
in a fixed resistor in the motor circuit. 


Applications of the Apparatus 


Titrations of ferrous and vanadyl ions 
with ceric ions have been carried out with 
this automatic titrator using a platinum wire 
as the indicator electrode. This was re- 
placed by a pure silver wire in titrations of 
chloride and iodide with silver nitrate, and 
it was found possible to carry out successive 
titrations of chloride and iodide in a single 
solution. Acid-base titrations have been 
carried out with low resistance electrodes 
such as the hydrogen, quinhydrone and anti- 
mony electrodes; but if a glass electrode 
was used as the indicator then a linear elec- 
tronic amplifier had to be interposed between 
it and the recorder. A commercially avail- 
able direct reading pH meter was found 
quite suitable for this purpose. , 


The expensive recording potentiometer 
has been replaced by an electronic trigger- 
ing circuit (Schmitt) which can be adjusted 
to switch off abruptly at a predetermined 
potential, and to switch on again if the 
potential is lowered. The sensitivity of this 
circuit, i.e. the change in input signal re- 
quired to actuate a relay, is + 3 mV, or if 
the power supply includes a voltage stabil- 
ising device, + 2 mV. In addition to the 
normal range of titrations the automatic 
titrator has been found ideally suited for 
carrying out titrations with air sensitive 
material, such as the reduction of Ti (IV) 
and Fe (III) with chromous chloride. 


A unit based on the Lingane design and 
incorporating a direct reading pH meter was 
found to be suitable for controlling the addi- 
tion of acid or base (so as to maintain a 
constant pH) to a system in which hydrogen 
ions were being made or consumed. Another 
apparatus describer as a dual purpose titrat- 
or and dispenser used a modified electric 
record player as a timer, and an electronic- 
ally controlled pressure regulator to main- 
tain a constant flow of reagent. The 
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equivalence point was indicated by a 
galvanometer connected to two half-cells in 
the solution. The unit was claimed to be 
particularly suitable for titrations in nop- 
aqueous solution and the concentrations of 
mercaptans, sulphides and salt in petroleum 
samples have been measured at the rate of 
100 assays per hour, 


One of the chief difficulties in the con- 
struction of automatic titrators is the provi- 
sion of means for stopping the flow of 
titrant quickly enough to prevent over- 
titration. Some method of anticipating the 
equivalence point, either by the indicator 
system or by some external system, is 
required. The reason for this need is that 
the response of indicator systems is never 
spontaneous. Factors determining the rate 
of response are the efficiency of stirring, the 
rate of addition of titrant, the shape of the 
vessel with respect to the indicator elec- 
trodes, the point of addition of the titrant. 
and the sluggishness of the reaction. 


A number of different types of indicator 
system exist, each with a different response 
time, and so an anticipation arrangement 
which is independent of the indicator system 
is to be preferred. Such a device has been 
described and consists of a solenoid oper- 
ated pipette which withdraws a portion of 
the sample before titration. The remainder 
is then titrated to equivalence point at a 
rapid rate and the portion returned to the 
sample, titration continuing at a reduced 
rate until the second equivalence point is 
reached. The portion withdrawn must be 
sufficient in size to react with the excess of 
titrant produced by the overshooting of the 
first equivalence point, and the second titra- 
tion must be carried out slowly enough to 
allow indicator systems to come to rest. The 
solenoid operated pipette may be connected 
conveniently to the base of the titration cell 
with narrow bore tubing. 


Photometric Determination 


The photometric method of determining 
the equivalence point has been neglected 
until recently in favour of the potentio- 
metric method, its sole champion being 
Muller, who has stressed that the actual rate 
of attainment of electrode potential sets a 
limit to the sensitivity of autotitrators 
employing electrical sensing systems. The 
solutions which have been suggested for this 
problem include the provision of elaborate 
servo-systems which add titrant at a 
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diminishing rate as the end-point is neared, 
and. the juxtaposition of the indicator elec- 
trode and burette tip, a system which has 
been discussed above. 

The objection which has been raised to 
photometric equivalence point determination 
is that it is unsatisfactory for turbid or 
highly coloured solutions. This is a visual 
criterion and if sensitive photomultipliers 
are used in conjunction with strong light 
sources the difficulty may be overcome, 
since it is merely a question of passing 
enough light through the titration cell, the 
photometric increment at indicator change 
being independent of solution density. The 
advantages of photometric methods are that 
the commercial photocell has a_ high 
impedance and is easily matched to a high- 
gain amplifier, while with quite simple 
equipment it is possible to distinguish 
differences in density which are impercep- 
tible to the unaided eye. In addition, there 
is a larger signal/noise ratio with photo- 
metric indication than with potentiometric 
indication. 


Coloured Ions in Solution 


A large number of reactions can be fol- 
lowed by the use of coloured indicators and 
there are also many ions whose concentra- 
tion in solution may be followed photo- 
metrically. Ceric ions, for example, show 
a strong absorption at 320 my, and since 
cerous and arsenic ions have no similar 
absorption it is possible to follow the titra- 
tion of arsenious acid with ceric sulphate 
photometrically. Similarly, the tribromide 
ion has maximum absorption at 270 my, but 
its high molar extinction permits its mea- 
surement in solution up to 330 my so that it 
is possible to titrate the unsaturated consti- 
tuents in petroleum fractions by the addi- 
tion of acid to a bromate/bromide mixture 


_and to determine the end-point photometric- 


ally. 

An instrument described recently by 
Muller was intended for the continuous 
titration of small and sudden additions of 
acid to a system. A dichroic beam-splitter 
was placed in the light path and two photo- 
cells were used. When a two colour indi- 
cator such as bromthymol blue was used, 
the beam-splitter transmitted blue light into 
one photo-cell and reflected yellow light to 
the other, thus increasing the sensitivity of 
the instrument to the colour transition 
caused by small changes in the pH of the 
solution. 
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The two photocells drove a twin cathode 
follower circuit, the output of which was 
fed to the recorder and simultaneously to 
a servo-amplifier. The output of the latter 
operated a small motor driven syringe add- 
ing the titrant to the solution. For any 
influx of acid the photometric system pro- 
duced a deflection which was recorded, and 
simultaneously the servo system was set in 
motion by the same error signal. When 
the titration was complete the error signal 
disappeared and the recorded trace returned 
to zero deflection. 

A similar device was used by James and 
Martin in their separation of volatile fatty 
acids by gas-liquid partition chromato- 
graphy. The carrier gas, saturated at inter- 
vals with acid vapour, bubbled through a 
titration cell containing indicator. A beam 
of light passed through the solution on to 
a photocell. As the acid dissolved in the 
solution the indicator changed colour, the 
change in density being detected by the 
photocell. The error signal was amplified 
and allowed to operate an automatic burette 
containing caustic soda, delivering it to the 
titration cell until the original conditions 
had been restored. A mechanical coupling 
of a writing pen to the syringe drive of the 
automatic burette allowed the titration to be 
followed and recorded. 

A similar result could be achieved by 
coupling a commercial recorder to the 
photocell output. The photocell was chosen 
so that it responded directly to the colour 
change of the indicator (phenol red for fatty 
acids and methyl red for volatile bases) 
without the interposition of a filter. 


Dead Stop End-Point 


The Karl Fischer method of determining 
moisture involves an end-point in which the 
solution colour changes from yellow to light 
amber, and experience is needed before full 
accuracy can be attained. Also the change 
is less visible with turbid or highly coloured 
solutions, so that an instrumental indication 
is to be preferred. The potentiometric 
method is not suitable because of the need 
to maintain anhydrous conditions, which 
are incompatible with the presence of a 
calomel reference electrode and a salt 
bridge. Despite these difficulties commer- 
cial instruments based on this principle are 
available. 

If a small potential difference is applied 
to a pair of platinum electrodes sufficiently 
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large to oppose the back EMF produced by 
polarisation, at tne end-point the electrode 
is depolarised and a large increase in cur- 
rent is obtained. This is much easier to 
detect than the change in EMF, which is only 
of the order of 10 to 20 mV. The advan- 
tages of this method of end-point determina- 
tion (dead stop) are that the approach of 
the end-point is indicated by rapid swings 
of the galvanometer, while equilibrium is 
reached very rapidly. Although the method 
is very sensitive, some form of automatic 
control is necessary, for the galvanometer 
swings become very rapid near the end- 
point, and it is difficult to distinguish between 
a galvanometer excursion and the true end- 
point. 

Again, when the sample is not soluble in 
the solutions used, water must be extracted 
from a solid phase (dairy products, strepto- 
mycin, insulating materials, etc.). In this 
case to obtain maximum accuracy a rigid 
reproducible discipline must be employed 
and this is best carried out by means of an 
instrument. A suitable unit consists of a 
conventional burette, the stopcock of which 
is controlled by a solenoid, a sensitive relay 
which may be tripped by a current of 15 pA 
and a pair of platinum electrodes. The 
relay, which may consist of a microammeter 
fitted with contacts, operates a power relay 
connected to a time relay, which differen- 
tiates between transient and true end-points 
and controls the solenoid which operates 
the stopcock. 


Three Lights Indicate Progress 
The progress of the titration is indicated 
by three lights, the first flashing on when 
the titration is started, the second as the end- 
point is neared, and the third when the 
titration is finished and the meniscus steady. 
The microammeter also gives an indication 
of the state of polarisation, and the sensi- 
tivity may be adjusted, as can the timer 
which differentiates between true and tran- 
sient end-points. Most end-points may be 
considered permanent in 30 seconds. With 
sluggish samples, e.g. suspensions, the period 
may be lengthened to 60 seconds; but if on 
the other hand side reactions occur, then 
the time may be reduced to 15 seconds to 
prevent interference. A titration may take 
from one to three minutes and the accuracy 
is that of the burette itself. 
The dead stop method has also been used 
for determining the end-point in the titra- 
tion of arsenic with electrolytically gener- 
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ated bromine, while the polarised electrodes 
have also been connected to a relay switch- 
ing in the output of an oscillator so as to 
give an audible warning of the approach of 
the end-point. 


Electrolytic Generation of Titrants 


The analytical chemist spends a good deal 
of his time in making up and standardising 
solutions, and many workers have suggested 
that the titrants should be produced in solu- 
tion electrolytically, this method also obviat- 
ing the storing and accurate volumetric 
measurement of standard solutions. ~ This 
form of titration was carried out in 1938 
when solutions of hydrazine and hydroxyl- 
amine were titrated with an electrolytically 
prepared solution of bromine obtained from 
acidified potassium bromate, with a 100 per 
cent current efficiency. The method was 
called coulometric titration to distinguish 
it from coulometric analysis, since it could 
be applied to substances which cannot be 
made to react quantitatively at an electrode 
themselves, and hence cannot be determined 
by direct electrolytic methods. 

The standard solution is thus replaced by 
a standard electric current and this must be 
electronically regulated to a constant value 
for a measured time. The end-point may 
be determined amperometrically (dead stop) 
but unfortunately this limits the generating 
current to 10 mA, for higher currents induce 
parasitic currents in the indicator electrodes, 
making the end-point difficult to identify. 
This low current corresponds to 10-* milli- 
equivalents per sec. 

Larger samples of potassium dichromate 
and ceric sulphate have been titrated with 
electrolytically generated ferrous ion at the 
100 mA level using potentiometric detection 
of the end-point with a platinum-tungsten 
electrode pair. The internal generation of 
the titrant has the additional disadvantages 
that the sample may not contain substances 
which undergo reactions at the electrode. 
and so it has been suggested that the titrant 
should be generated in a separate cell and 
then passed to the titration cell. 

An apparatus which has been described 
incorporates a constant delivery burette 
whose jet is connected to a T piece, in either 
arm of which is a coiled platinum electrode. 
The space between is filled with glass wool. 
one arm of the T leading to the titration cell 
and the other to the drain. The products 
of electrolysis are prevented from mixing 
and are swept into the vessel without loss or 
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reaction. The flow: is adjusted to 0.1 ml. 
per sec., the current is switched on and ad- 
justed, and then the titration cell is placed 
under the delivery arm. The timer is 
started and the titration carried out to end- 
point when the timer is switched off and the 
stopcock closed. This technique allows the 
dead stop indication of end-point to be used 
as the indicator electrodes are isolated from 
the generating pair, while a wide range of 
concentrations may be dealt with by adjust- 
ment of the current. The process may be 
made automatic by the use of a pH meter 
operating a relay. 


Suitable for Continuous Operation 


It is an advantage in the constant current 
device if the load current does not pass 
through the regulator circuit, since this per- 
mits the use of currents above 100 mA. 
Recording may te achieved by attaching 
a potentiometer recorder to the pH meter 
when potentiometric determination of end- 
point is used. This type of instrument is 
particularly suitable for continuous opera- 
tion and a model was used to monitor the 
concentration of mustard gas in air. The 
sample was.drawn through a cell where the 
gas dissolved and the air carried over liquid 
to an outer cell, where it was returned after 
filtration. The titrant was bromine gener- 
ated electrolytically from acidified potas- 
sium bromate in the titration cell at the same 
rate as the gas was absorbed. 


The electrolysing current was supplied by 
an electronic power amplifier, the output of 


‘which was controlled by the potential of the 


solution as measured by a calomel and 
platinum wire pair in such a way that 
dim‘nution in the amount of free bromine 
caused additional electrolysing current to 
flow. Measuring and recording instruments 
could be placed in series with the amplifier. 


Photometric determination of end-point 
may also be used with electrolytically gener- 
ated titrants, but the method has certain 
limitations. Only those systems giving a 
colour change at the end-point, or to which 
indicator may be added can be studied while 
other factors causing changes in the absorp- 
tion of the sample,’ such as precipitation, 
bubble formation or colour change on dilu- 
tion, must be avoided. A photocell relay 
circuit initiates and terminates the generating 
current according to the response of the 
photocell, and simultaneously operates an 
electric. timing clock. In this way arsenite 
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has been titrated with electrolytically gener- 
ated iodine, the end-point being detected 
by the appearance of the brown colour of 
the free iodine. 

Phenolphthalein is a satisfactory indica- 
tor for acid-base titrations and in all coulo- 
metric titrations with acids and bases the 
electrolyte used is one whose ions do not 
discharge at the generating electrodes. Thus, 
hydrogen ions are produced at the anode by 
the discharge of oxygen, and hydroxyl ions 
at the cathode by the discharge of hydrogen. 
The chief difficulty with this method of end- 
point determination is the interference of gas 
bubbles produced at the generating elec- 
trode. An additional absorption is thereby 
produced, so that with titrations in which 
less light is transmitted before than after, 
the additional density causes overtitration, 
while in the reverse case a premature term- 
ination of the titration occurs. The effect is 
less serious in the latter case, since when the 
bubbles disperse, the titration is automatic- 
ally reinitiated and the accuracy is thus un- 
impaired. 

The effect of bubble formation may be 
minimised by the use of two photocells in 
opposition, each viewing one half of the 
titration cell and being equipped with suit- 
able filters. The accuracy with this form 
of titration can be as good as 0.04 per cent. 


Thermometric Titration 


Titrations in which the end-point was 
determined by measuring the temperature of 
the solution were carried out as early as 
1921. Curves were obtained by plotting the 
temperature of a titration cell against the 
volume of titrant added, and these showed 
significant inflections in the vicinity of the 
equivalence point. The technique has been 
applied to a variety of titrations including 
oxidation-reduction, precipitation, acid-base 
and complex forming reactions. Most of 
the early results were not sufficiently accu- 
rate for analytical procedure, but with the 
use of a Dewar flask as the titration vessel, 
and a Beckmann thermometer for tempera- 
ture measurement, a fair degree of accuracy 
was obtained. However, the need for 
making many careful temperature measure- 
ments during the course of a single titration 
discouraged development. 

Recently it has been suggested that the 
Beckmann thermometer may be replaced 
satisfactorily by a glass covered thermistor, 
whose output may be fed to a recording 


1446 


potentiometer. Commercially available 
thermistors have a low heat capacity which 
gives rapid response and a high sensitivity 
in ohms per degree Centigrade. The sensi- 
tivity of the whole instrument may be ad- 
justed by altering the potentiometer, a suit- 
able average value being full scale deflection 
for a temperature rise of 5°. Because it is 
only temperature differences which are mea- 
sured exact calibration is not necessary. 


Constant Flow Necessary 


The thermistor is included in a simple 
bridge circuit, the output of which is fed 
directly to the potentiometer recorder. One 
axis of the recorder chart measures tempera- 
ture and the other time, since it is driven at 
constant speed. The burette must therefore 
deliver titrant at constant flow, and the 
principle used is that flow through a capil- 
lary tube is dependent upon the head of 
liquid only (at constant temperature and 
solution density). The temperature of the 
titrant in the burette is kept to within 0.05° 
by means of a thermostatted water jacket, 
while a Mariotte bottle and a large head of 
liquid ensure constant flow. The disadvan- 
tage of this system is that it is bulky and 
difficult to clean when a change of titrants 
is necessary. The motor driven syringe 
which has been used in commercial instru- 
ments such as the Precision-Dow Titrator 
has been claimed to be preferable. The 
accuracy for acid-base titrations is a few 
parts per thousand, and it is not impaired 
by the addition of filter paper pulp to give 
a thick slurry. 


The limitations of the thermometric 
method are that the reactions studied must 
be rapid, or the end-point is displaced and 
indefinite. The rapid and adequate mixing 
of large volumes of liquid is difficult, and 
if small volumes are used, then evaporation 
effects impair the accuracy. The tempera- 
ture rise may be difficult to measure if solu- 
tions are too dilute, for example the titra- 
tion of 1 meq. in 200 ml. of water gives a 
temperature rise of only 0.07°. If the heat 
of reaction is small great care must be taken 
to equalise the temperature of the sample 
and titrant, or the temperature rise will be 
masked; the heat of dilution must also be 
small compared with the heat of reaction. 
With strong acids and bases the lower limit 
of concentration is 0.002 N with an accuracy 
of + 2 per cent, but when weak acids or 
bases are used the heat of ionisation must 


THE CHEMICAL AGE 





26 June 1954 


be taken into account. With the exception 
of hydrogen fluoride weak acids evolve less 
heat than strong acids. 


One of the chief advantages of the method 
is that it may be applied without difficulty 
to titrations in non-aqueous solution, and in 
fact it is more sensitive in organic solvents 
because of the lower specific heat. Again, 
Lewis or aprotic acids and bases such as 
aluminium chloride and dioxane may be 
titrated as easily as other types. Among 
the titrations which have been carried out 
are the precipitation of zinc, lead and man- 
ganese as the hydroxide, and calcium, stron- 
tium and mercury as the oxalate, complex 
forming reactions such as the reaction of 
cobalt, copper and nickel with ammonia, and 
nickel, zinc and cobalt with cyanide, and 
mercury with iodide and oxidation-reduction 
reactions such as the oxidation of ferrous 
iron with permanganate, and arsenite with 
bromate. The concentration of water in 
concentrated acids may be estimated by 
titrating with fuming acids. 


Other Methods 


There are two other methods of end-point 
determination suitable for automatic opera- 
tion. The first of these involves the detec- 
tion of light emitted by a chemiluminescent 
indicator. There are a variety of substances 
including aminophthal-cyclic hydrazide, 
dimethyl diacridylium nitrate and siloxene. 
which emit light when they are oxidised in 
solution. The first of these, known as 
luminol, will only do so in alkaline solu- 
tion, so that when a titration of a sample of 
acid is carried out with an alkali in the 
presence of luminol, the solution glows at 
the end-point. The indicator mixture used 
contains hydrogen peroxide and haemo- 
globin as a catalyst, and the end-point may 
easily be detected in opaque solutions. The 
output of a photomultiplier may be con- 
nected to relay or recording circuits as des- 
cribed before. 


A good deal of attention has been paid 
to high frequency titrimetry in recent years. 
In this technique the effect of the change in 
capacity of the titration cell upon an oscil- 
lator is measured, either as a change in fre- 
quency or anode current. Once again a 
recording potentiometer or a relay circuit 
may be used to control the flow of titrant 
to the cell. While this method has the 
advantage that the electrodes do not come 


‘continued on page 1448 
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Instruments for Industry on Show 
SIMA’s Display at Production Exhibition 


Noung of the ways in which instruments 
have been of assistance to the technical. 
pharmaceutical, glass, ceramic and allied 
industries will be demonstrated on the stand 
of the Scientific Instruments Manufacturers’ 
Association of Great Britain at the Produc- 
tion Exhibition, at Olympia from 7 to 14 
July. 

Although the requirements of these indus- 
tries differ in some particulars, they have a 
certain basic similarity in that all require 
the control of certain variables such as pH, 
temperature, humidity, concentration, pres- 
sure, etc., to achieve optimum results. 

The wide range of instruments available 
for the measurement and control of pH will 
be represented by three typical exhibits by 
W. G Pye & Co. Ltd., of Granta Works, 
Cambridge. These are the Pye universal 
pH meter (which can also be used as a 
millivoltmeter where desired), the Pye 
miniature pH meter, and the Pye industrial 
pH amplifier. The first two are used 
mainly for the direct measurement of acid- 
ity or alkalinity, though the universal pH 
meter can also be used to drive an external 
indicator, controller or recorder without 
loss of performance. The miniature pH 
meter is battery-operated and can be taken 
to the actual sampling position rather than 
taking the sample to the laboratory. 

Where it is desired to exercise a continu- 
ous control over pH rather than merely to 
measure it, the industrial pH amplifier will 
normally be employed. This instrument, 
which has a stability of + 0.02 pH for all 
normal variations of mains frequency and 
voltage, is enclosed in a flameproof case 
and is provided with automatic temperature 
compensation. 

Exhibits by C. F. Casella & ‘Co. Ltd.. of 
Regent House, Fitzroy Square, London, 
W.1, will make a special feature of their 
temperature and humidity indicators and 
recorders for applications ranging from 
normal laboratory conditions down to 
—70 or —80°. The Casella frost point 
hygrometer for measuring humidity down to 
such temperatures will provide a particu- 
larly interesting exhibit for those visitors 
whose manufacturing problems involve 
maintaining exceptionally dry conditions in 


parts of their plant. Normal industrial ap- 
plications which will be indicated on the 
stand are for conditions such as the produc- 
tion of oxygen where the moisture in the gas 
must necessarily be kept to a very low 
figure. 

The importance of correct instrumenta- 
tion in obtaining combustion efficiency will 
be stressed by the Sigma Instrument Co. 
Ltd. of Letchworth, Herts. Typical of the 
items covering the production and use of 
gas in the Sigma-Kent recorder for the 
automatic control of the calorific value of 
gas. This instrument consists of a Sigma 
Mark 2 recording calorimeter, made up of 
a gas-flow regulator, measuring device and 
recording mechanism. The regulator sup- 
plies gas to the measuring device in which 
it is burnt at a constant rate. The heat 
resulting from the combustion of the gas is 
then led through a system of tubes which 
feeds a signal, dependent on the heat ob- 
tained from the gas, to a Kent Mark 20 
pneumatic controller. This three-term 
controller then instantly alters the condi- 
tion at some point in the gas-making cycle 
so that the calorific value of the gas pro- 





Pye continuous-flow electrode assembly 
for pH control 
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Sigma Mark V recorder for 
indicating and_ recording 
pressure or vacuum 


duced is brought back to the desired value. 

Also to be shown is the ultrasonic thick- 
ness gauge made by Dawe Instruments Ltd., 
of 99 Uxbridge Road, Ealing, London, W.5, 
designed to enable readings to be taken of 
wall thicknesses up to 12 in. when one side 
only of the wall is accessible. 

Other exhibitors on the stand are the 
Sperry Gyroscope Co. Ltd., of Great West 
Road, Brentford, who will aim to show, in 
relation to their Zero Reader flight director. 
how good designing can aid production and 
facilitate servicing and testing by the user; 
and Tensometer Ltd., of 81 Morland Road 
Croydon, who will demonstrate the Houns- 
field Tensometer and other equipment for 
testing and recording the mechanical pro- 
perties of metals, fibres, rubber and films, 
etc. 


Automatic Titrators 

continued from page 1446) 

in contact with the solutions there are res- 
trictions on the concentration of reagents. 
With simple oscillators of the tuned-anode 
tuned-grid type operating at frequencies up 
to 30 Mc. per sec. maximum sensitivity ‘s 
obtained with concentrations of 0.002N. 
With more complicated oscillators the value 
rises to 0.05N at 100 Mc. per sec., while to 
use 0.2N solutions quarter-wave concentric 
line oscillators operating at 360 Mc. per sec. 
are necessary. 


THE CHEMICAL AGE 








26 June 1954 


Next Year’s BIL Exhibition 


ORGANISERS of next year’s British Instru- 
ment Industries’ Exhibition to be held from 
28 June to 9 July are aiming to present a 
more attractive programme than ever before, 
and the fact that it will overlap the Tenth 
International Printing Exhibition should 
prove an added advantage from the point 
of view of the attendance of visitors from 
overseas. 

Response from exhibitors, it is stated, has 
more than justified the decision taken to 
select Earls Court, where all stands are to 
be sited on the same floor, as the meeting 
ground of the Exhibition, which has hitherto 
been held at Olympia. 

The Exhibition is sponsored jointly by 
the British Electrical and Allied Manufac- 
turers’ Association, the British Industrial 
Measuring and Control Apparatus Manu- 
facturers’ Association, the British Lamp- 
blown Scientific Glassware Manufacturers’ 
Association; the Drawing Office Material 
Manufacturers’ and Dealers’ Association 
and the Scientific Instrument Manufacturers’ 
Association. 





*« THE George Kent 

auto / manual/test/ 
service station is 
for use with the 
Mark 20 air-oper- 
ated controller. It 
comprises a 4-posi- 


tion plug - type 
selection valve, 
regulator position 
gauge, an auto/ 
manual balance 
gauge and a 
manual pressure 
regulator. When 


the switch is at 
“test” control is 
manual, but the 
automatic mechan- 
ism is functioning, 
enabling tests to be 
made; at ‘service’ 
the air supply to 
automatic control 
is cut off, and re- 
pairs may be made 
without affecting 
manual control. 
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Instruments 


UTOMATIC instrumentation in the labora- 

tory, known for years to those in this 
country who read the American journals and 
who attempted, sometimes successfully, to 
construct their own apparatus, has at last 
reached commercial development on a signifi- 
cant scale. In industrial processes, too, 
automatic control has attained sufficient 
proportions to justify the setting-up of a 
separate NPL division to study it. The most 
important developments of the past year have 
been in this field. 

Although weighing has not yet been made 
completely automatic, recent years have 
seen much reduction in the time taken to make 
a weighing ; Oertling’s balance Model 125A, 
for example, is claimed to be at least 40 per 
cent faster than the original 125. Operation 
has been simplified, and a single dial applies 
weights to a value of | gm. Automatic weight 
loading to 10 gms. is achieved with the Model 
128, which was developed for very rapid 
weighing of samples which have all the same 
weight within 5 gms. 

These and other Oertling balances, normally 
fitted with Releas-o-matic mechanism but 
available without, were first exhibited at the 
1954 Physical Society Exhibition. The con- 
tinuing popularity of these balances is indicated 
by the fact that in some instances prices have 
been reduced during 1954. 

A number of modificatioris have been made 
to the Towers Model 101 balance, designed to 
give it greater stability and accuracy. The 
optical system has also been changed, and is 
now a completely new unit housed in a compact 
dust-proof case to protect the mirrors from 
corrosion. The zero adjustment is optically 
operated. 

New Whatman filter paper products during 
the year include a new grade of paper and 
two specially cut patterns. The new grade is 
specially for the standardised assay of anti- 
biotics by the paper disc method and is avail- 
able as * AA’ discs 1.3 cm. in diameter. The 
paper is thick, and a disc serves as a carrier of 
a specific volume of antibiotic culture fluid. 
Since the diameters of the discs are standard, 
the zones of inhibition are proportional to the 
amount of antibiotic present. 

The new patterns of paper are specially cut 
for paper chromatography and electrophoresis. 
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CRL/I is a small sheet 21.3 11.0 cm. cut to 
form 12 strips 1.5 cm. wide with a 3 mm. slot 
between each strip. The slots are 9 cm. long 
so that a | cm. band joins top and bottom. 
The paper may be formed into a cylinder and 
stood in a small dish and covered with an 
inverted 600 ml. beaker. The method, which 
was originally developed for geochemical 
surveys, is very useful for carrying out multiple 
analyses rapidly and quantitatively. 

Pattern CE/I consists of a standard size 
sheet 184 in. x 224 in., which is cut along 
one of the shorter edges with a serrated knife 
so as to form a line of V-shaped tongues ; in 
electrophoresis the solvent dripping from the 
bottom of the sheet with separated fractions 
of test solution may be collected in a series of 
small tubes. Both patterns of paper may be 
obtained in any of the usual grades from 
H. Reeve Angel & Co. 

Halfway toward automatic apparatus is the 
Cambridge titration apparatus. This outfit, 
originally developed for the analysis of steels, 
may, however, be employed in most volumetric 
analyses. It is particularly useful in deter- 
mining the end-point in deeply coloured 
solutions. Operation, however, is manual. 

The standard electrode system includes 
platinum and calomel electrodes, a thermo- 
meter, and two burettes (one for back titration) 


Cd 





The re-designed model of the Towers 101 
balance 











Loughborough all-glass high purity 
water still, with improved pattern of 
splash trap 


mounted together on a movable frame which 
may be raised or lowered by a handle at the 
side of the base. The apparatus is fitted with a 
magnetic stirrer, the speed of which may be 
varied at will. Determination of end-point 
is by potentiometer and moving-spot galvano- 
meter, and special reference cells may be 
supplied for special titrations. The apparatus 
is adaptable for the Karl Fischer estimation. 

Glass developments from the Loughborough 
Glass Co. include an improved model of their 
all-glass water still. The new pattern has an 
improved spray trap, and produces pyrogen- 
free water well within BP standard. Rating 
of the heater is 3 kW, and, at a water con- 
sumption of 821. per hr., output of distilled 
water is 41. per hr. A new type of soxhlet 
solvent trap, which saves time and reduces 
fire risk ; and a 9 x 18 in. industrial con- 
denser with five coaxial coils of total area 
12.5 sq. ft., are other new items. 
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Jencons have produced a simple one-piece 
crucible holder which incorporates its own 
funnel in a tapered neck to fit various flask 
sizes, and have improved a technique for 
sealing quartz windows into borosilicate or 
other glass tubing. 

Routine pipetting of liquids, besides being 
a tedious and time-consuming operation, can 
be dangerous with a poisonous or radioactive 
liquid. G. A. Bacon and T. W. Burrows of 
the Ministry of Supply Microbiological Re- 
search Establishment have conceived a piece 
of apparatus which eliminates hazards and 
increases accuracy in the hands of semi-skilled 
personnel. This is the * Pipettor,’ which is 
being marketed by L. A. Steiner. 

It consists essentially of a hollow glass ring 
containing mercury and placed in a drum, 





Steiner ‘Pipettor’ fitted with two sizes of 
pipette 
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Towers automatic distilla- 
tion apparatus 


A. Volume follow-up sensitivity con- 
trol 

Heater control 

Coarse standardising control 

First drop lamp and _ photocell 

Chart drum 

Volume follow-up lamp and photo- 
cell 

G. Thermocouple 


lulelel 1 


Standard pipettes can be attached to the glass 
ring, so that when the drum is rotated in one 
direction, liquid will be drawn up into the 
pipette. The liquid will be held while the drum 
is stationary, and expelled when the drum is 
reversed. The volume reading is taken from 
the pipette itself, but a removable auxiliary 
scale is provided on the drum, and in con- 
junction with an adjustable stop this will allow 
rapid and consistent repetitions of a required 
volume. 

The apparatus is available in three sizes : 
for 0-10 ml. pipettes, graduated in 0.1 ml. ; 
for 0-1 ml. pipettes, graduated in 0.01 ml. ; 
and a combined unit for both pipettes. 

First really automatic apparatus in this 
review of recent developments is the Towers 
automatic distillation apparatus. This was 
developed on the designs of the Shell Refining 
& Marketing Co., to carry out laboratory test 
distillations as specified in IP method 123/49B 
and ASTM designations D86 and D158. The 
normal procedure occupies about 35 minutes, 
during which time a laboratory worker has to 
be in attendance to maintain distillation rate 
and make measurements of temperature and 
volume. 

With this apparatus, results can be obtained 
in 15 minutes without the constant attention 
of an operator, and they are given in the form 
of a graph on a chart. It is claimed that 
reproducibility of results obtained with this 
equipment in the hands of semi-skilled worker 
is at least as good as can be obtained by a 


-careful analyst using the standard manual 


equipment. 
Although it is quite possible for normal 
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observers to match any colour by an additive 
mixture of three colours, it has been found 


that different observers require different 
proportions to obtain a match. These observer 
differences are frequently larger than the 
colour differences which can be discriminated 
by a single observer. 

By increasing the number of matching 
colours to six, however, the mixture required 
for a colour match is very nearly independent 
of the observer. An instrument for this pur- 
pose was first described by Donaldson (Proc. 
Phys. Soc., 1947, 59,554) and a commercial 
model is now being manufactured by Belling- 
ham & Stanley. All the instruments are 
standardised and calibrated at NPL. 

Another interesting Bellingham & Stanley 
instrument is a sugar and oil refractometer. It 
is extremely easy to use, as it is only necessary 
to insert one or two drops of the material to 
be tested between the prisms of the instrument 
when the edge of a well-defined shadow can 
be seen through the eyepiece. This cuts across 
a scale giving sugar concentration or oil scale 
values, which can easily be converted by 
tables into refractive index. A temperature 
correction device is provided for use with 
sugar solutions. 

The products of Edwards are always of 
great interest to the chemist, and one of their 
latest is particularly so. This is the micro 
moisture determination apparatus, which will 
give accurate determinations down to 10~*g. 
The principle of the apparatus is that water, 
drawn as vapour from the specimen under high 
vacuum, is condensed as ice in a refrigerated 
trap. The ice, after isolation of the specimen 
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and withdrawal of the refrigerated container, 
re-evaporates, causing a pressure rise in the 
system, which is of known volume. The 
pressure rise is measured in a U-tube oil 
manometer calibrated directly in grams of 
water. 

Specimens may be inserted sealed in 
ampoules; the top is cracked off under 
vacuum by an electrically-heated wire, and 
displaced by a magnetically controlled plunger 
in a sidearm. The apparatus is of hard glass 
throughout and supported by a chromium- 
plated stand. 

Another new instrument from Edwards is 
the 2M4 * Speedivac’ diffusion pump. It is 
claimed that this vapour pump will maintain 
a speed 30-40 |. per sec. at better than 10 “mm. 
Hg. (with liquid air trap) even if the perform- 
ance of the backing pump should fall as low 
as, or only be capable of, 0.1 1. per sec. at 
35 mm. Hg. This means that an ordinary 
water jet pump may be used. 








The Edwards micro-moisture deter- 

mination apparatus : left, the container 

for the sample, with heater for ampoule 

cracking and deflector; centre, trap for 

water condensation; and right, mano- 
meter 





.is suitable for operation between the pressure 





Two views of the 2M4 mercury diffusion 
pump 


The Cartesian manostat which Edwards 
make under licence from Emil Greiner of 
New York is available in both glass and metal 
models. Made of stainless steel, the manostat 


limits of 5 mm. Hg. and 60 psi. 

First announced a year ago, the production 
model of Baker’s new interference microscope 
was on show for the first time at the recent 
Physical Society Exhibition. This instrument, 
which has already aroused much interest, may 
well revolutionise research in certain fields. 
The interference-contrasted images of un- 
Stained material can be viewed either in colour 
or in monochrome, and the sensitivity is such 
that phase changes as small as 1/300 wave- 
length can be measured. 

The microscope can be supplied for obtaining 
interference images by either * double focus’ 
or a ‘shearing’ system. The latter has 
sometimes proved preferable to the standard 
double-focus system because there is much 
greater spatial segregation between the object 
feature and the reference area, thus permitting 
quantitatively useful results to be obtained for 
correspondingly larger features. The shearing 
system objectives are better for making sensitive 
measurements on separated features, but not so 
well suited for continuous specimens. 

During the year, Flatters & Garnett have 
made a number of improvements to their 
* Mikrops’* industrial microprojector. They 
are now able to provide attachments for 
polarised light, and the instrument can also 
be equipped with an intense mercury vapour 
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arc lamp. The projector finds many uses in 
all branches of industry, since it can largely 
replace the microscope for routine examination 
of microscopic structures. 

Four years’ experience in the manufacture 
of thermostatic water baths has convinced 
Techne that an electronic relay suffers from one 
serious disadvantage—the life of the thermionic 
valve is short compared with the long periods 
of operation to which most baths are subjected. 
Their latest bath employs pneumatic amplifica- 
tion ; while air control is the most widely used 
in the chemical process industry, this is 
probably the first time it has been employed 
in a thermostatic bath due to the lack of a 
suitable compressor. 

It has been found possible to use the suction 
provided by the stirrer as a source of power 
and, in this way, a compact unit with an 
operating force of about 225 g. has been 
constructed. Temperature is controlled within 
025°. 

MSE, who, it is claimed, now make the 
largest range of refrigerated centrifuges in the 
world, have recently introduced a new type of 
centrifuge head. This is the high-speed 
swing-out head, which combined the horizontal 
sedimentation characteristic of swing-out heads 
with the performance and totally enclosed 
form of a high-speed angle head. Two sizes 
are available, one for use with the MSE 
Superspeed unit, and one for use with the MSE 
‘High-Speed 13° and ‘Super-Speed 20’ 
centrifuges. 

It is undoubtedly in laboratory apparatus 
for biological methods that some of the most 
important advances have been made in recent 
years. The low inertia Warburg apparatus 
now being made by Townson & Mercer, for 
instance, is a great improvement on the old 
models. The basic principle is that a shallow 
circular bath takes fourteen standard mano- 
meters round its rim, and the whole assembly 
can be rotated by hand to bring any mano- 
meter in front of the operator. This means 
that the apparatus can be situated in the 
corner of a room. 

Each manometer is oscillated independently 
on its vertical axis by a special spring-operated 
arm working from a central eccentric. By 
this means no heavy masses are moved and the 
operation is nearly silent. Any manometer 
may be stopped independently of the others 
merely by holding it. 

A new type of temperature control with 
infra-red feed back enables much smaller 
quantities of water to be used, yet the accuracy 
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is claimed to lie within 0.015. A further 
advantage of the small bath is that it only 
takes 15 minutes to rise from room temperature 
to 37°. 

An instrument for automatic biological 
assay of drugs developed in the Pharmacology 
Department of University College, London, is 
being made by Casella (Electronics) under 
licence from NRDC. The apparatus is 
designed to improve the accuracy, speed and 
convenience of measurements of drug activity 
made on isolated organs. 

Each response of the tissue involves various. 
routine manipulations such as adding the drug,. 
recording tissue contraction on a moving drum, 
emptying and refilling the isolated organ bath 
and allowing an interval for recovery of the 
tissue ; further antagonistic or potentiating 
drugs may be added at some stage of the cycle. 

The principle consists of controlling the 
flow of drug and washing solution into and 
out of the organ bath by the use of electro- 





Townson & Mercer low inertia Warburg 
apparatus 








magnetic valves which compress rubber 
tubing. The apparatus is particularly suitable 
fer three- or four-point assays involving the 
repetitive addition of a number of drug 
solutions. 

The separation of proteins by electrophoresis 
is now standard practice in clinical laboratories. 
The procedure consists of immersing a paper 
Strip in the buffer solution contained in a bath 
of convenient design. Aw electrical potential 
is then applied along the paper, causing the 
different proteins to migrate along the paper 
at different rates. After a suitable time, the 
paper strip is removed from the bath and the 
proteins fixed to the paper by heat coagulation. 
The strip is then immersed in a dye solution, 
the dye is washed out and there remain stained 


bands, showing the position and relative 
concentratiens of the individual protein 
fractions. 


Up to now evaluation of the results has 
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Casella 4-point drug assay 
apparatus 


posed certain difficulties. At first quantitative 
estimates were obtained by elution methods. 
Subsequently a method was developed of 
making the strip translucent and reading the 
optical densities of the bands. The latest 
improvement is the ‘EEL’ scanner made by 
Evans Electroselenium, which enables the 
readings to be plotted directly, giving a graph 
of dye concentration along the strip. 

To accompany the scanner, a suitable power 
unit and specially designed bath have been 
developed. The power unit, which includes 
a mains transformer, full-wave rectifier and 
smoothing condenser, operates directly from 
230 V 50 c mains and will deliver a current of 
any value from 0 to 10 mA, the voltage range 
being 0-400. The bath has a transparent 
cover which may be used, if desired, as the 
dye-bath for staining the strips. 

Polarographs are now standard equipment 
in many laboratories, but the accuracy of most 





Complete apparatus for electrophoresis: scanner, power unit and bath 
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recording models is usually of the order of 
+1 per cent for full scale deflection, and at 
intermediate points on the scale the error may 
be considerably greater. Some workers at 
the School of Pharmacy, Chelsea Polytechnic, 
desired to measure diffusion currents with an 
accuracy of +0.1 per cent, and a suitable 
manual instrument was designed. This is now 
being made on a commercial scale by Doran. 
In applications in which precision, high current 
sensitivity, and permanence of calibration are 
of primary importance, a potentiometric 


RO-CHEMOCRAPH TYPE E 





General view of the Leeds & Northrup 
‘ Electro-Chemograph E”’ 


manual instrument offers advantages over the 
more costly automatic models. 

For routine analytical work, however, 
there is no doubt that the automatic instrument 
is preferable. The first pen-writing instruments 
to be put om the market in this country were 
the Tinsley, now sold by Evershed & Vignoles, 
and the Cambridge. A new unit for the latter 
has recently been produced, which enables 
polarograms of simpler form and up to twenty 
times the sensitivity to be obtained. This is 
the ‘ Univector,” which superimposes a pure 
AC voltage on the standard DC voltage. The 
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The Southern Instruments cathode ray 
polarograph 


record pattern does not follow the customary 
step formation but rises from the base line to 
a height which is a direct linear function of the 
concentration, after which it returns to the 
base line at zero current. 

Detection of many substances down to 
concentrations of 0.1 mg. per 1. is possible, 
and concentrations of 1 mg. per 1. may be 
determined with an accuracy of 5 per cent. 
Thus it is possible, for example, to measure 
0.2 per cent Cd in Cu without preliminary 
chemical separation. 

A polarograph which has long been familiar 
to the readers of Analytical Chemistry is the 
*Electro-Chemograph EE,’ which is now 
available in this country from Integra, Leeds & 
Northrup. It is claimed that so simple is the 
operating procedure that complete instructions 
for a typical determination can be engraved on 
the instrument panel. The apparatus is fitted 
with a motor-driven polariser, whose syn- 
chronous motor drives a 5-in. slidewire, 
applying polarising potential to the cell at the 
rate of 200 mV per min., or ten minutes for the 
complete 2 volt span. 

A handsome new instrument from Southern 
Instruments is a cathode ray polarograph, 
which greatly extends the scope of polaro- 
graphic technique. With increased sensitivity, 
resolution and speed the amount of chemical 
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separation and concentration required is 
reduced, making possible determinations which 
are very difficult to carry out in any other way. 

It is claimed that the sensitivity is up to 
100 times that of a recording polarograph, 
full scale deflection representing 2 x 10°* A, 
and permitting determinations of concentra- 
tions of a fraction of a ug. per ml. _ lons 
differing in half-wave potential by as little 
as 0.1V may be determined in the same solution, 
and a derivative circuit will allow even closer 
waves to be resolved. The entire potential 
sweep is carried out once in the lifetime of 
every drop. 





Continuous flow attachment in position 
on the Baldwin transmission densito- 
meter 


Light is becoming increasingly important in 
the laboratory, both as a tool and as a partici- 
pator in reactions. Another valuable new 
‘EEL’ instrument is a_ light integrator, 
designed to provide a means of measuring 
the quantity of light received over a period of 
time. 


This apparatus, which was first shown in 
prototype at the Physical Society Exhibition 
this year, has applications in the textile, paper 
and dyestuffs industries, when it is desired to 
illuminate samples for an extended period, and 
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in agricultural research when plants are grown 
under controlled conditions. 

The light receiver may take the form of an 
opal globe with internal arrangements to make 
the reading virtually independent of the angle 
of incidence of the illumination, or a plane 
matt receiver, the instrument being cosine 
corrected. In all cases optical filters may be 
fitted as required. 

Light from the receiving surface falls on an 
emission type photo-cell which operates a 
cold cathode discharge tube at intervals 
dependent upon the illumination received. 
Each discharge is counted on a four-figure 
electromagnetic counter, the rate of count 
thus being proportional to the illumination. 
The instrument operates on 230 V 50c single 
phase mains, and ts fully stabilised against 
mains or frequency variations. 

A continuous flow cell has been made 
available for use with the Baldwin vacuum-cell 
photometer. This fits above the standard 
transmission densitometer, and consists of a 
Bakelite tube of any convenient length with a 
transparent Perspex disc at each end. Two 
brass pipes are let into the side of the tube, as 
near the ends as possible, and connected to 
suitable rubber tubing through which the liquid 
flows. 

With a light source at one end of the cell 
and the photocell at the other, any change in 
optical density can be measured and recorded. 
In tests so far it has been possible to measure 
0.05 ppm. of impurity in water and a difference 
in SG. of 0.001 in oil. 

The Unicam SP.400 spectrophotometer is an 
improved model of the SP.350, and another 
recent development is the infra-red spectro- 
meter (see THE CHEMICAL AGE, 1953, 68, 980). 

Most important advances made during the 
past year by Hilger & Watts have been in the 
simplification and acceleration of spectro- 
chemical analysis by electronic methods. Two 
principal types of apparatus have been com- 
pleted. The first is an attachment for the 
medium flat-field quartz spectrograph, which 
consists of a casing containing an array of 
fixed slits of special construction. These may 
be set very close.together, if necessary, and 
aligned with spectrum lines concerned in the 
analysis being made. Associated with each 


slit is a condensing mirror system which 
concentrates the selected spectrum lines 
each on a _ separate photomultiplier cell. 


Provision is made for eleven such systems. 
The output from the cells is fed to a compact 
measurement and control unit containing high 
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quality capacitors which are charged by the 
output from the photomultipliers until that 
which is associated with a standard reference 
line has received a predetermined charge. 
The rest of the capacitors are then connected 
in turn to a meter which indicates their respec- 
tive charges and thus, by calibration, the actual 
analysis. 

A second instrument, called a ‘* poly- 
chromator,’ embodies a 3 metre grating, in 
the focal curve of which 30 separate measure- 
ment channels can be interposed. The control 
console is similar in principal to that used in 


_ the 11l-channel attachment, but it embodies 


complete test circuit arrangements for checking 
the operation of the measuring channels, as 
well as spare channels. 

Other improvements include a_ greatly 
improved arc and spark apparatus : a special 
switch for reversing polarity of discharge on 
electrodes ; a new design for the Uvispek 
spectrophotometer ; and a new model of 
prism mount which makes location more 
precise. 

What is described as * a relatively inexpensive 
instrument’ is a mass spectrometer developed 
in conjunction with AERE Harwell, and now 
offered by Daniel Varney. The instrument is 
of high sensitivity, accuracy and resolution, 
and is of 180° focussing type with a fixed 
magnetic field of 1500 gauss and a variable 
accelerating voltage. This can be selected by 
direct switching for any mass number between 
16 and 57, and is extended to mass 90 by a 
continuous control. 

The pumping syStem is a 2-in. oil diffusion 
pump backed by a two-stage mechanical pump, 
giving a pumping speed of about 301. per 
sec. at less than 1 micron. All parts of the 
spectrometer are easily demountable for 
repair, and all sensitive electron parts trip 
off in the event of an electrical failure. 

In the realm of industrial testing several 
interesting pieces of apparatus have recently 
been introduced. H. J. Elliott have an 
improved StrOhlein apparatus for the estima- 
tion of carbon in steel ; and Everett, Edgcumbe 
& Co. have a portable tester for insulating oil. 
This latter conforms fully to BS. 148 : 1951, 
and has continuous smooth variation from 
0to 50kV. Two types of test cell are available, 
with electrodes through the top cover and 
with electrodes through the side walls. 

Shown at the 4th Gauge & Tool Exhibition 
in May by C. Tennant & Sons was the Bracknell 
direct-reading hardness tester. This instrument 
gives loads of 60, 100 or 150 kg., which may be 
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Bracknell direct reading hardness tester, 
suitable for bench use 


varied instantly by finger control. 

A 4-ball extreme pressure lubricant testing 
machine is being made by Stanhope under 
licence from the Shell Petroleum Co. In this 
apparatus a sliding motion under high pressure 
is produced between steel or other test 
specimens, simulating closely the contact 
conditions which occur in gears and metal 
cutting operations. The machine is most 
commonly employed for the assessment of gear 
lubricants containing EP additives, and for 
this purpose the test specimens are steel balls, 
but for testing oils for other purposes balls of 
different materials, or test pieces of other 
shapes, may be substituted. 

The apparatus is specified in the method of 
test for the load carrying capacity of low 
temperature greases to Ministry of Supply 
Specification DTD.844, and for the load 
carrying capacity of EP lubricating oils to 
Specification DTD.581. It also meets the 
requirements of US Specification VV-L- 
791(e).650.3. 

An instrument, sponsored by the Inter- 
national Standards Organisation and developed 
at the request of the Dunlop Rubber Co., is 
being produced by Nash:& Thompson for the 














Stanhope-Shell 4-ball extreme pressure 
lubricant testing machine 


micro hardness testing of rubber. The 
apparatus will accommodate specimens from 
4 mm. to 45 mm. diameter, and from | mm. 
to 35 mm. thick. The indentation of a ball- 
ended pin, measured in 0.01 mm. units, gives 
the BS hardness number, which may be 
converted to international hardness degrees by 
reference to BS.903. 

Another interesting Nash & Thompson 
instrument is an electrolytic polisher for 
use with metallurgical specimens. The standard 
method of preparing specimens is to mount 
them in a plastic mould and then polish with 
“successively finer grades of abrasive paper. 
The disadvantage of this procedure is that 
unless great care is taken in the final stages the 
true structure of the metal will be disguised 
by distortion and spreading of the surface 
layers. By making the specimen anode in a 
specific solution, however, the distorted 
surface layer may be removed by electrolysis. 

The Nash & Thompson instrument is the 
first of its kind to be made in this country, 
and has a working range of 0-70 V with a 
maximum current of 5 A. Cathodes are 
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available in copper, aluminium and stainless 
steel. 

Another of the instruments shown at the 
Physical Society Exhibition in prototype, but 
not yet in production, was the Pye miniature 
PH meter. This is 7 xX 5 xX 3 in., and is 
intended both for laboratory use and for 
plant and field testing. It has a range of 
pH2-12 on a scale marked in 0.2 units, and the 
discrimination is 0.05. : 

The circuit, which is stable in operation and 
independent of valve and component changes, 
uses four sub-miniature valves. Miniature 
batteries, either three of 1.35 V or three of 
22.5 V, provide a life of 360 and 600-800 hr. 
respectively. A feature of the circuit is that 
it permits the use of high resistance glass 
electrodes. 





Nash & Thompson micro hardness 


tester for rubber 


A new glass electrode for high pH values is 
being made by Marconi. Employing a 
lithium glass membrane in place of the soda 
lime type, the new electrode is unresponsive to 
the sodium ion concentrations present in 
many high-pH solutions. Resuits obtained 
with a 0.SN NaOH solution (pH 13.43) show 
that, while errors of the order of 1.5 pH are 
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inless normally encountered with the usual electrode, 
the new lithium membrane introduces errors 
t the not greater than 0.2. 
, but The Dobbie-McInnes * Poisemeter,) now in 
ature general production after months of develop- 
ad is ment work, consists essentially of an electric 
i for motor driving a drag member within the fluid 
ge of whose viscosity is to be measured. Variations 
id the in viscous drag cause changes in the current 
. flowing in the motor windings, and these 
n and changes may be indicated on a milliammeter or 
inges, alternatively on a potentiometer type of 
lature recorder. The reading obtained varies roughly 
ee ol as the logarithm of the dynamic viscosity of 
0 hr. the fluid, and the scale may thus be graduated 
s that directly in poises or other convenient units. 
glass It is claimed that an accuracy of +1.5 per 


cent of the indicated viscosity is obtained in all 
normal conditions. 

Various types of drag members may be 
supplied, including a rotating type for use 
when direct access is possible from above, and 
a gyrating type when it is necessary to gain 
access through the wall of a container or pipe 
line below the liquid level, particularly con- 
tainers under pressure. 

An improved model of the Ferranti-Shirley 
cone and plate viscometer is now available. 
The design features include constant shear 
rate and shear stress throughout the fluid 
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Pye miniature pH meter 











The direct-reading scale of the Dobbie- 
McInnes poisemeter 


sample, which may have a volume of less than 
0.1 ml. and a mean layer thickness of 0.001 in. 
The rate of shear is continuously variable over 
the range 0 to 25,000 sec.~', and Stress- 
induced heat at high shear rates is rapidly 
dissipated, greatly reducing temperature rise 
in the liquid. Extended cylinders for measure- 
ments in deep tanks or low liquid levels and 
thermally-insulated cylinders for high tempera- 
ture operatien are available. 

The Ferranti portable viscometer has been 
modified to allow a continuous flow of liquid 
through the measuring annulus. 

The cost of repairing and replacing corroded 
buried or immersed structures is of such 
magnitude that an instrument designed to 
obtain an accurate estimate of the location and 
extent of cerrosive action taking place should 
prove of great value. Such is the Cambridge 
corrosion voltmeter, designed in conjunction 
with Cathodic Corrosion Control Ltd. 

In order to obtain absolute values of the 
small electric potentials involved it is necessary 
to’ avoid the introduction of any instrument 
that takes current from the circuit for its 
operation. The corrosion voltmeter in- 
corporates a potentiometer which in effect 
feeds to the circuit an equal and opposite 
EMF to the corrosion voltage, and the measure- 
ment is made of this opposing voltage. 
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The Rheostatic Co. have recently introduced 
a number of new sizes of motorised valves, 
enlarging their range considerably. These 
valves are manufactured in a number of 
different types for use with steam, low pressure 
and high pressure hot water systems, and for 
various other liquids. With bodies manu- 
factured in bronze or stainless steel, they are 
obtainable in straight through on/off or 
modulating types, as well as three-port mixing 
and diverting types. They are normally 
controlled by suitable thermostats. 

An ingeniously controlled valve is that made 
by James Gordon, which employs an_air- 
operated servomotor. Variations in operation 
at any distance from the valve are transmitted 
pneumatically to a ‘bellows, the bellows 
displacement causing the motor to operate in 
either direction until equilibrium is restored. 
Movement of the valve spindle causes move- 
ment in a * positioner’ ; this has a stroke of 
3 in. against a cam, which in turn moves 
against the bellows, cutting off the motor 
when the valve is in the correct position. 
Cams can be cut to give any desired valve 
characteristic necessary to obtain maximum 
control efficiency. 

Various models and sizes are available, with 
maximum loads from 2 to 15 tons. A 15-ton 
model was recently supplied for ammonia 
control at I.C.1.’s Billingham works. 

A useful innovation is the ‘ Flostat’ (see 
opposite), a self-acting flow controller made 
by Ultrasonics. Fluid passing through the 


orifice A causes a pressure drop, which in its 
turn causes movement of the bellows B. The 
double-beat valve C is consequently moved 
towards the seating E and eventually the 
pressure drop due to the reduced flow balances 
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Ferranti-Shirley cone visco- 
meter 


the spring of the bellows. The flow rate is 
maintained very constant because comparative- 
ly large changes in supply or delivery pressure 
cause only slight movement of the valve. 

The controlled value of the flow rate is 
determined by adjustment of the nut D when 
the bellows are in a relaxed position. For 
units where frequent changes of flow magnitude 
are required, the * Flostat * may be fitted with 





Cambridge corrosion voltmeter, readily 
transportable 
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an external re-setting device. Three sizes of 
controller cover flow ranges from 10 to 3,000 
gal. per hr., and they are available in stainless 
steel, phosphor bronze and mild steel. 

A number of very interesting switches have 
been introduced during the last twelve months 
by KDG. These include a conduit switch, 
for pressurised electrical systems where no 
flameproof equipment is available ; liquid 
level switches ; differential pressure switches 
to meet stringent tightness specifications for 
high vacuum or high pressure ; _ beryllium- 
copper diaphragm or bourdon tube switches ; 
chemical switches with diaphragms which may 
be protected by polythene or Fluon masks : 
flameproof pressure switches; and _ flow 


switches responding to the differential pressure 
orifice, thus 


across an adjustable 
warning of blockage, etc. 


giving 





View of a 4 in. ‘Satchwell’ motorised 
butterfly valve, made by the Rheostatic 
Co. Ltd. 


The well-known Saunders valve is extensively 
used where gas or liquid has to be controlled ; 
Edwards, in association with Saunders, have 
developed a range of * Speedivalves ° specially 
for high vacuum work. The new valves 
incorporate all the advantages of the original 
valve, together with new developments : 
there is positive closure unaffected by wear ; 
the mechanism is isolated from the vacuum 
system ; an elastomer diaphragm effectively 
seals the vacuum system, whether the valve is 
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The ‘Flostat’ made by Ultrasonics for 
fluid control 


open or shut. The valves are built easily 
demountable and of robust construction. 

As a result of the favourable reaction to a 
prototype instrument displayed last year at 
the Instrument Industries Exhibition, George 
Kent have decided to introduce their * Micro- 
volt Multelec* as a standard product. This 
instrument accurately records potentials within 
a minimum full-scale range of 0-100 »V, with 
a source impedance of up to 50 kilohms, which 
represents a power sensitivity over 1,000,000 
times that of conventional galvanometer 
instruments. 

The Multelec can be used for control 
purposes, and where it is necessary (for safety 
reasons) that a break in the measuring circuit 
external to the instrument should result in 
top or bottom scale deflection, the amplifier 
employed can easily be set to the required 
result. 

The application of automatic control to 
processes which require composite control 
schemes has necessitated the development of 
auxiliary pneumatic apparatus, and George 
Kent are manufacturing a range of diaphragm 
units to extend the operation of their Mark 20 
controllers. The units are fitted into a control 
circuit where it is necessary to alter the 
magnitude of the control signal or. combine 
two or more signals. The input and output 
signals are in the usual 3-15 psi. range, and 
the output signal from the unit is accurate to 
within +0.2 psi. of its theoretical value. 











A close-up view of .the Sifam thermo- 
couple head 


The entirely new Sifam thermocouple head 
embodies several features of interest. There 
is a complete absence of loose parts, fixing 
screws and terminal tops being captive. The 
insulated top plate is in a material which will 
withstand 400°, and the terminals are specially 
designed to give particularly close and positive 
contact, thus avoiding any parasitic EMF. 
Other materials and protective sheaths are 
available for maximum temperatures up to 
1,100°. 

For distant indication, recording and control 
of temperature, the Negretti & Zambra air- 
operated transmitter has several advantages 
over previous models. Working on the force 
balance principle, the instrument’s bourdon 
tube has a maximum movement of 0.002 in., 
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thus ensuring freedom from fatigue and a 
long, accurate life. A small sensitive bulb is 
employed, and no capillary is required between 
it and the receiving instrument. The trans- 
mitter is suitable for temperatures up to 650°, 
and a range as narrow as 20° is normally 
available. 

Other advantages claimed for the instrument 
are that the temperature/pressure relationship 
is linear over the whole scale to within -+-0.5 
per cent ; no external booster is required on 
piping runs up to 200 ft. ; and the pressure 
Output is not influenced by ambient tempera- 
ture variations up to 30°. 

A temperature control unit designed for the 
accurate control of the temperature of con- 
tainers, liquids, gases, etc., is the Airmec unit 
N.856. It consists essentially of a temperature 
sensitive resistance element in the form of a 
flat winding on mica, which forms one arm of 
a bridge circuit. For immersion in liquids, 
for use in conditions of high humidity or 
corrosive atmosphere, or for temperatures 
above 250°, a sealed platinum bulb should be 
used. One arm of the bridge is variable, and 
six ranges are provided. 

The bridge out-of-balance voltage is amplified 
and used to operate two separate relays, which 
are arranged to operate at slightly different 
temperatures, this difference being adjustable. 
Three conditions, * temperature low,’ * tempera- 
ture normal’ and ‘temperature high’ are 
detected by this arrangement, and the equip- 
ment can therefore be used to control any 
heating or cooling process in which motor- 


Mullard conductance bridge 
with which the new flow cell 
is used 
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controlled apparatus is used. Relays will 
operate and release on change of control 
resistance of appreximately | per cent, which 
represents a temperature change of 0.3° for 
the mica element and 0.4° for the platinum 
resistance at 100°. 

Temperature control has also been the 
concern of Elliott Brothers for some time, and 
one of their latest instruments is a conventional 
galvanometric temperature indicator with a 
new design of mechanical sensing device. A 
depressor bar causes the: point to be trapped 
intermittently only when in the proximity of 
the control point setting, thus tripping a 
mercury tilt switch. Three switches are 
incorporated, giving an independent circuit to 
each of three differing control actions 
dependent only on the position of the measur- 
ing pointer. 

Other important Elliott developments in- 
clude a high-speed temperature indicator, 
particularly applicable to multi-way installa- 
tions where many variables need to be logged 
at a central control station with the aid of a 
single instrument and switch; and_ the 
*Drimac” pneumatic pressure transmitter, 
for the conversion of a static or differential 
pressure into a pneumatic output pressure for 
the operation of a local or remote indicator or 
controller. 

The size 0 *‘ Flowrators’ made by Solway 
are for very low flows, ranging from 1.6 gph. 
of water (12 cu. ft. per hr. air) to 0.06 gph. 
water (0.5 cu. ft. per hr. air). Fitted with 
plain taper tubes, however, these are not 
predictable—the flow scale must be determined 
by flow test for each different fluid or for the 
same fluid at different temperatures. 

But fitted with ‘Tri-flat’ tubes these 
Flowrators are fully predictable with stainless 
steel and ruby floats, and partly so with glass 
floats. Moreover, accuracy and reproducibility 
are good, and though the readings are affected 
by viscosity changes, correction curves can be 
applied. The principal reason for the improved 
performance of these tubes is that the floats are 
centrally guided by the three parallel flats 
which run the length of the conically-tapered 
tubes. Unguided floats readily adopt an 
eccentric position due to air bubbles, surface 
tension, etc. 

Additions to the industrial range of Flow- 
rators include Series 200 enclosed glass tube 
and Series 400 metal tube models, used with 
extension instruments for pressures up to 
600 psi. for dangerous fluids such as carbon 
disulphide and petrol and (in the case of metal 
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Dawe sound level meter, small enough to 
be held in the hand 


tubes) for steam and caustic; Series 900 
specific gravity tester for continuous or inter- 
mittent measurement of liquid density and 
temperature ; and Series 1000 * Ratosleeve ’ 
for larger flows than Series 200 or 400, but 
for the same dangerous substances. 

Mullard have announced a new industrial 
flow cell for use with their conductivity 
controller. 

An important development of the by now 
well-known Dawe ultrasonic thickness gauge 
is the Type 1101/1, in which the previous 
range of 0.06 to 12 in. wall thickness is 
extended down to 0.02 in. This is achieved 
by using higher ultrasonic frequencies in the 
range 2 to 6 Mc/s. This gives improved 
accuracy over the range 0.06 to 0.25 in., 
although above 0.25 in. the standard model is 
still recommended. 

Shown in prototype at the Physical Society 
Exhibition was the Dawe electronic gauge. 
This is fundamentally an accurate length 
comparator. The circuit consists of a differ- 
ential transformer type gauge head with a 
high-gain amplifier and an indicating meter. 
Any movement of the probe on the gauge head 
produces an output signal proportional to the 
movement. 

Another Dawe instrument of use is the 
sound level indicator, small enough to be held 
in the hand. It weighs only two pounds, yet 
has a range of 30 to 135 db. above standard 
reference level of 0.0002 dynes per sq. cm. 
at 1000 c/s. 

The increasing use of jackets containing 








hydrogen for the cooling of large electric 
generators has led to a demand for suitable 
means to prevent the formation of explosive 
gas mixtures. The Cambridge gas analyser 
employs the well-known Shakespear katharo- 
meter based on the thermal conductivity of the 
gas, and is calibrated to 100-85 per cent 
hydrogen. There is also an indicator for air 
and hydrogen in carbon dioxide. 

The * Satchwell LER~* unit, made by the 
Rheostatic Co.. is designed to signal to the 
control box of an oil burner when the oil is 
not ignited on starting up or when the flame 
fails during a run. It is operated by the light 
emitted from the flame itself, and, conse- 
quently, its response is almost immediate ; a 
device which relies on flue temperature is too 
sluggish, nor can it be applied to installations 
having more than one burner firing into a 
common flue. The device consists of two 
units, a photocell head, and an amplifier-relay 
unit. 

Protection of diesel and similar engines is 
the concern of Teddington Industrial Equip- 
ment, and devices include an oil pressure 
failure device which closes the throttle and 
shuts down the engine in the event of falling 
oil pressure ; an engine safety switch sensitive 
both to lubricating oil pressure and coolant 
temperature, and in some models also to oil 
temperature ; a protection unit for diesel- 
powered air compressors ; and a hydrostatic 
priming panel which will ensure a centrifugal 
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Complete kit for the Dawe 
ultrasonic thickness gauge 
Type 1101B 


pump installation 
all conditions. 

Among the many electronic instruments 
now appearing on the market the chemist 
generally feels himself rather lost, but with 
PH meters at least he is at home. Electronic 
Instruments have produced a meter designed 
for factory use; it is robust and easy to 
operate, and when the door is closed it is 
impervious to dust, moisture or chemical 
fumes. Special dip and continuous flow 
electrodes are available, and the instrument is 
teniperature compensated not only for varia- 
tions in the pH-millivolt relationship, but also 
for changes in the reference and asymmetry 
potentials. The instrument is guaranteed to 
have a Zero stability around 0.02 pH for 24 hr., 
and will remain within 0.1 almost indefinitely. 

New items exhibited by Labgear at the 
Physical Society Exhibition included various 
combinations of instruments to suit different 
counting applications. In a new scintillation 
head, the interchangeability of a detachable 
collimator and sodium iodide crystal with a 
suitable phosphor coated screen renders the 
unit adaptable to directional gamma counting 
and for laboratory applications where the 
head can be mounted vertically above the 
sample holder. 

For use with the head is the pulse amplifier- 
discriminator, and another interesting piece 
of apparatus is an electric tachometer. 

Other counters are the type N.851 of Airmec, 
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Hanovia immersion type 
bactericidal UV unit 


which is a general purpose instrument for 
rates up to 3000 per sec. ; and model 2DNR 
of Davis, Wynne & Andrews, which is capable 
of counting up to 5000 per sec. 

Accurate checking of small _ electrical 
measurements is possible with the Taylor 
test meter 171A. The basic features of the 
instrument are a self-balancing double triode 
bridge network, and a miniature duodiode 
probe unit, compensated against drift. The 
probe allows connection to be made very 
close up to the circuit under test, and has a 
frequency response extending into the UHF 
region. 

The AC voltmeter has six ranges : 0-1-2.5- 
10-25-100-250V ; the DC voltmeter has eight 
ranges: 0-1-2.5-10-25-100-250-1000 V, and 
25 kV with optional external adapter ; _resist- 
ance ranges are 0-10,000 ohms, 0-1,000,000 
ohms, 0-1 megohm, 0-10 megohms, 0-100 
megohms, 0-1,000 megohms ; and there are 
five ranges on the output meter. 

An accessory for the Model 8 AvoMeter 
and the ‘ AVO’ electronic test meter made by 
Automatic Coil Winders is a new 25,000 V 
DC multiplier, which is believed to be the first 
reasonable small and safe multiplier for high 
voltages. 


25,000 volt AVO multiplier 


Three- very interesting pieces of equip- 
ment employing UV light have recently 
been developed by Hanovia Ltd. Their 
water steriliser, described in THE CHEMICAL 
AGE recently (1954, 70, 627), has been 
tested at the National Institute for Research 
in Dairying at Shinfield. It was shown that 
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with quite high flow rates of badly con- 
taminated water over 99.9 per cent kill 
could be obtained; even heat resistant spores 
of B. subtilis sustained a 99.7 per cent kill. 
A mobile unit has now been designed, being 
a powerful low pressure U-tube housed in 
a quartz jacket, which can be partly im- 
mersed in, for instance, a storage tank. 
Consumption is only 50 watts, and effective 
life is estimated at 2,500-3,000 hr. 

Finally, cracks and leaks in condensers and 
welds may be traced by the use of fluores- 
cent tracers and an intense beam of filtered 
UV from the Model 16 lamp or the smaller 
* Detectolite.’ 
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Cheltenham. Tel.: Cheltenham 53606. 

Dawe Instruments Ltd., Ealing, London, W.5. 
Tel.: EALing 6215/7. 

Dobbie McInnes Ltd., 191-3 Broomloan Road, 
Glasgow, S.W.1. Tel.: GOVan 2394. 

Doran Instrument Co. Ltd., Stroud, Glos. 
Tel.: Stroud 15 & 462. 
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W. Edwards & Co. (London) Ltd., Manor 
Royal, Crawley, Sussex. Tel.: Crawley 
1500. 

Electronic Instruments Ltd., Richmond, Surrey. 
Tel.: Richmond 5656. 

Elliott Bros. (London) Ltd., Century Works, 
Lewisham, London, S.E.13. Tel.: TiDeway 
3232. 

H. J. Elliott Ltd., Treforest Trading Estate, 
nr. Pontypridd, Glam. Tel.: Treforest 2555. 

Evans Electroselenium Ltd., Potter Street, 
Harlow, Essex. Tel.: Potter Street 110/111. 

Everett, Edgcumbe & Co. Ltd., Colindeep 
Lane, London, N.W.9. Tel.: COLindale 
6045. 

Evershed & Vignoles Ltd., Acton Lane Works, 


Chiswick, London, W.4. Tel.: CHIswick 
3670. 
Ferranti Ltd., Hollinwood, Lancs.  Tel.: 


Failsworth 2000. 

Flatters & Garnett Ltd., 309 Oxford Road, 
Manchester 13. Tel.: Ardwick 3533. 
James Gordon & Co. Ltd., Dalston Gardens, 
Stanmore, Mddx. Tel.: WORdsworth 3631. 
Hanovia Ltd., Slough. Tel.: Burnham 500. 
Hilger & Watts Ltd. (Hilger Division), 98 St. 
Pancras Way, London, N.W.1.  Tel.: 

GULliver 5571/7. 

Integra, Leeds & Northrup Ltd., 183 Broad 
Street, Birmingham, 15. Tel.: Midland 
1453/4. 

Jencons (Scientific) Ltd., Rosebank Way, 
London, W.3. Tel.: ACOrn 4628/9. 
KDG Instruments, Purley Way, Croydon, 

Surrey. Tel.: THOrnton Heath 3868. 

George Kent Ltd., Luton, Beds. Tel.: Luton 
2440. 

Labgear (Cambridge) Ltd., Willow Place, 
Cambridge. Tel.: Cambridge 2494/5. 
Loughborough Glass Co. Ltd., Loughborough, 

Leics. Tel.: Loughborough 3855. 

Marconi Instruments Ltd., St. Albans, Herts. 


Tel.: St. Albans 6161/5. 
Measuring & Scientific Equipment Ltd., 
14-28 Spenser Street, London, S.W.1. Tel.: 


ViICtoria 6086. 

Mullard Ltd., Shaftesbury Avenue, W.C.2. 
Tel.: GERrard 7777. 

Nash & Thompson Ltd., Oakcroft Road, 
Tolworth, Surrey. Tel.: ELMbridge 5252. 

Negretti & Zambra Ltd., 122 Regent Street, 
London, W.1. Tel.: REGent 3406. 

L. Oertling Ltd., Cray Valley Road, St. Mary 
Cray, Orpington, Kent. Tel.: Orpington 
5771. 

W. G. Pye & Co. Ltd., Newmarket Road, 

Cambridge. Tel.: Cambridge 4032. 
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The Rheostatic Co. Ltd., 
Tel.: Slough 23311/6. 
Sifam Electrical Instruments Co. Ltd., Higher 
Lincombe Road, Torquay, Devon. Tel.: 

Torquay 4547/8. 

Solway Flowrators Ltd., Abbey Road, London, 
N.W.10. Tel.: ELGar 7641. 

Southern Instruments Ltd. (Special Products 
Division), Camberley, Surrey. Tes 
Camberley 2230. 

Stanhope Engineering Co. Ltd., Chapter Road, 
London, N.W.2. Tel.: WILlesden 1142. 
L. A. Steiner, 76 Cavendish Road, London, 

S.W.12. Tel.: TULse Hill 3579. 

Taylor Electrical Instruments Ltd., 419-424 
Montrose Avenue, Slough, Bucks.  Tel.: 
Slough 21381. 

Techne (Cambridge) Ltd., Duxford, Cambridge. 
Tel.: Sawstone 246. 

Teddington Industrial Equipment Ltd., Sunbury- 
on-Thames, Mddx. Tel.: Sunbury-on- 
Thames 600. 

C. Tennant, Sons & Co. Ltd., 4 Copthall 
Avenue, London, E.C.2. Tel.: MONarch 
7741. 

J. W. Towers & Co. Ltd., Victoria House, 
Widnes, Lancs. Tel.: Widnes 2201. 

Townson & Mercer Ltd., Beddington Lane, 


Slough, Bucks, 


Croydon, Surrey. Tel.: THOrnton Heath 
6262. 

Ultrasonics Ltd., Otley, Yorks. Tel.: Otley 
3103 

Unicam Instruments Ltd., Arbury Road, 
Cambridge. Tel.: Cambridge 55227. 


Daniel Varney Ltd., Netherton Road, Wishaw, 
Lanarkshire. Tel.: Wishaw 142/5. 


New Potentiometer 

NEWEST instrument announced by the 
Croydon Precision Instrument Co., 116 
Windmill Road, Croydon, is the self-con- 
tained Dc potentiometer Type P3. This is a 
medium grade instrument, suitable for 
general laboratory use such as calibration of 
instruments, measurement of resistance, 
voltage and current, calibration of watt- 
meters, thermocouple measurements, photo- 
electric measurements, etc.; there is a built- 
in sensitive reflection galvangmeter, a 
standard cell and a supply battery, and the 
potentiometer has an independent standard- 
ising circuit. The instrument has_ three 
range multipliers: x1-1.9 V to 1 mV sub- 
divided to 0.5 mV; x0.1-0.19 V to 100 #V, 
subdivided to 50 »V; and x0.1-0.019 V to 
10 zV, subdivided to 5 nV. 
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Glass & Chemistry 


An Important Partnership 
T is thirty years since James A. Jobling 
& Co. Ltd. first introduced ‘Pyrex’ 
laboratory ware to this country, and there 
is no doubt that this was an event of 
supreme importance to chemistry. The 
resistance to heat and chemicals which 1s 
characteristic of Pyrex has made possible 


- many syntheses and analytical operations 


which were formerly difficult, and its uniform 
qualities have made the fabrication of com- 
plicated glass apparatus much simpler. 

Joblings on Wearside are, since the with- 
drawal of Chance Bros. from the field, un- 
questionably the largest glassworks outside 
the US for scientific glassware. 





Beakers and flasks ranging in capacity 
from 5 ml. to 100 |. are regularly manufac- 
tured, together with giant bulbs for mercury 
are rectifiers. Glass tubing of diameter from 
3 mm. to 10 cm., with walls of many differ- 
ent thicknesses, is drawn automatically 
from tanks containing more than 100 tons 
of molten glass. 

Precision work is an essential part of 
Pyrex production; extrusion tubing is pro- 
duced on mandrels with bore-dimensions 
accurate to £0.01 mm., for the manufacture 
of hypodermic syringes and _ accurate 
burettes and pipettes, and accurate shaping 
and grinding is necessary in the production 
of ‘Grip-Seal’ interchangeable joints. 

Among the many specialised pieces of 
apparatus fabricated in Pyrex, one of the 
most impressive is the Oldershaw 20-plate 
fractionating column, used in oil refining. 
Each plate in the column is two inches in 
diameter and has 300 holes drilled to fine 
precision limits. 
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Above: a skilled lampworker 

making a piece of specialised 

apparatus; left: a test tube 

machine; and below: a glass- 

blower at the furnace mould- 
ing a boiling flask 
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’ 
Saskatchewan's Potash 
Deposit Third Largest in World 

EPORTING that Saskatchewan’s potash 

eposit was third largest in the world, 
Dr. J. O. G. Sanderson, consulting geologist 
and president of the Western Potash Cor- 
poration, stated that in 1953 potash was first 
noted in wells drilled in Saskatchewan by 
the Norcanol Company. 

In 1946, Bata Petroleum drilled an oil and 
gas test well near Unity, Saskatchewan, 
hoping to get fuil information on the Elk 
Point salt bed in order that salt protection 
could be established at Unity and an indus- 
trial use found for the gas and oil drilled in 
that locality. At a depth of 3,445 feet, the 
top of a 450-foot salt bed was found topped 
by 25 feet of blood-red to pink coloured salt. 
Analysis proved this to be sylvinite ore which 
gives potash. The Saskatchewan deposit was 
the third one of major proportions found so 
far on the face of the earth. 

For many years, Germany, to whose scien- 
tists goes the credit for discovering the use 
of mineral potash for fertiliser, had a virtual 
world monopoly on this product. Some in- 
dication of the importance of the product 
could be seen in the fact that 8,750,000 tons 
of the ores of potash were mined in the 
United States in 1953, said Dr. Sanderson. 
He added that potash was perhaps the only 
known mineral substance which would con- 
tinually refresh and revitalise worn out soils 
and cause them to nourish plant crops re- 
peatedly. It had other uses to a more 
limited extent in the chemical industry in 
glass manufacture, soap. explosives, etc. 

The importance and value of potash in 
abundance to Canada could not te over- 
estimated said Dr. Sanderson. Canada had a 
tilled area of 174,000,000 acres. This area 
grew larger each year and had good vrospects 
for a continued productive future because of 
the prezence in Saskatchewan of this mineral 
fertiliser in a quantity which should last 
1,000 years. 

Latest official report from Western Potash 
indicated shaft down to 320 feet horizon after 
encountering formidable quicksands. Normal 
shaft sinking operations are underway to 
depth objective of 3.500 feet. 


Telephone Number Change 
Sunvic Controls Ltd. have changed the 
telephone number of their Harlow works to 
Harlow 24231/5. 
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Monsanto’s New Plant 


CONSTRUCTION of a major plant to 
manufacture maleic anhydride by direct 
oxidation of benzene is shortly to begin 
by Monsanto Chemicals Ltd., at their 
Ruabon, North Wales, factory. Hitherto, 
the company have obtained it as a by- 
product. 

The new installation will be built speci- 
fically for the production of maleic 
anhydride, and its output, it is stated, should 
be sufficient to cater for all the known needs 
of industry in Great Britain. The design 
will permit rapid expansion to meet any 
future growth of demand. 

The new plant is part of the continuous 
programme of expansion which has been 
carried out at this location since the war, 
and on which approximately £5,000,000 has 
already been spent. 

Maleic anhydride is a basic industrial 
chemical which is used as a raw material 
for the manufacture of alkyd and polyester 
resins employed in the paint and plastics 
industries, and as a_ starting-point for 
various important organic syntheses. 


OEEC Mission to US 


TREATMENT of air pollution has been 
considerably developed in the US in recent 
years, and a mission consisting of 11 mem- 
bers representing seven OEEC member 
countries left on 16 June for a six-week 
tour of the US to study this question. 

While not intending to examine the treat- 
ment of water pollution as such, the mission, 
it is stated, will nevertheless study the rele- 
vant inter-state and international regulations 
in force in North America. 

The mission has been planned under the 
OEEC technical assistance programme as 
a follow-up to that which visited six Euro- 
pean countries to study the treatment of 
air and water pollution, but which concen- 
trated mainly on the latter subject. 


Order for Dry Gas Holders 

Ashmore, Benson, Pease and Co. Ltd., 
of Stockton, have received an order from 
Dorman Long and Co. Ltd., to build two 
large Klonne-type gas holders at_ their 
Cleveland works. Capacity of the holders 
will be 5,000,000 and 3,000,000 cu. ft.; the 
larger one will be 257 feet high. Construc- 
tion of the gas holders will begin this year. 
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Sulphuric Acid Plant Extension Plan 
Bradford Firm Appeals Against Corporation’s Objection 


| gene extension to the plant of 
Leathers Chemical Co. Ltd., Canal Road, 
Bradford, said to be the oldest sulphuric 
acid plant in the country, was the subject 
of a public inquiry at Bradford Town Hall, 
on 9 June. The firm were appealing against 
the conditions imposed by Bradford Cor- 
poration when granting the firm’s applica- 
tion to build this third unit to the existing 
plant. 

Mr. Stanley Price, on behalf of the firm, 
explained that last year the Corporation 
gave town p‘anning permission to the com- 
pany to erect new plant, including an acid 
chamber, Glover tower concentrator and 
furnaces on vacant land adjoining their 
works on the east sidé of Wharf Street, 
Bradford, but imposed conditions which 
were objected to by the company as un- 
economical. 

Mr. Price pointed out that one of the aims 
of the Corporation was to lessen, as far as 
possible, the emission of noxious gases and 
they also stressed the desirability of such 
industries being in the area set aside in the 
new development plan. The company 
claimed that the new expansion would help 
to reduce the objectionable emissions. The 
new extension wou!'d cost £35,000, it was 
estimated, but the Corporation sought to 
limit its life to 15 years which would make 
it uneconomical. A further condition to 
which objection was taken was that the 
Medical Officer of Health or other officials 
should have the right of entry to the works 
in order to take samples of air. 


Removal Discussed 


The Corporation, in representations to the 
Ministry, said Mr. Price, had referred to the 
nearness of housing sites on which it was 
proposed to build flats. Discussions had 
taken place about the possibility of trans- 
ferring the undertaking to Wyke, on the out- 
skirts of Bradford. 

Mr. J. R. Burnett, managing director of 
the firm, confirmed that the idea of the ulti- 
mate removal of the works to Wyke was an 
excellent one in principle, but it would cost 
£600,000 to £700,000. 

Mr. S. G. Wardley. Bradford City Engi- 
neer, stated that the company had been in- 





formed in 1950 that the Corporation would 
like to see the works transferred and that it 
would not view any extension of the works 
favourably. The company, he said, agreed 
that such a transfer was desirable, and he 
argued that if the firm was sincere, then a 
period of 15 years to effect the removal was 
reasonable. 


Profitable Proposition 


When asked by Mr. Price, who was to put 
up the £600,000, Mr. Wardley replied that 
it should be a profitable proposition if the 
production was so essential to the nation’s 
industries. He added that the Corporation 
was prepared to help in the provision of a 
site and to make a contribution to the cost 
of roads and drains. The Corporation 
hoped that the firm wouid see its way to 
transfer the works to a site at Low Moor or 
Wyke, in an area scheduled for noxious 
industries, as planned in the city’s develop- 
ment scheme. 

Mr. Price, in a final address, declared that 
if the Corporation cared to put down the 
money the works could be moved at once, 
but he alleged that it was because they 
wanted to avoid paying a proper compensa- 
tion that the conditions objected to had been 
set down to the permission for the extension. 

Declaring the inquiry closed, Mr. A. C. 
Todd, Inspector of the Minister of Housing 
and Local Government, who had conducted 
the inquiry, intimated that he intended visit- 
ing the works. Mr. C. Bride, District 
Inspector of Alkali, also attended the in- 
quiry. 

In the course of the inquiry it was stated 
that this sulphuric acid plant of Leathers 
Chemical Co. Ltd. was established on its 
present site near the centre of Bradford in 
1750. It now produced 450 tons of sulphuric 
acid a week, and in order to maintain this 
level of production the extension was re- 
quired to enable two of three plant units to 
te operated while the third was being 
repaired. Regarding the condition that the 
Medical Officer of Health should have power 
of entry, Mr. Price said: ‘We do not want 
the Medical Officer, or any other Corpora- 
tion official, wandering about inside our 
works.’ 
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Laporte Industries’ Profits 


New High Levels for 


OLUME of business transacted by the 
Laporte Industries group for the year 
ended 31 March, 1954, attained new high 
levels for almost every product manufac- 
tured by each of the operating companies, 


states Mr. L. P. O’Brien, chairman, in a 
statement accompanying the annual 
accounts. 


Untaxed group income expanded from 
£529.681 to £1,037,839, and it is the first 
time the million mark has been exceeded. 

The high level of demand continued 
during the first two months of the current 
financial year and the stock position of 
buyers, adds Mr. O’Brien, seems to be main- 
tained at reasonable levels compared with 
abnormal stocks held two years ago. 


Proposed New Issue 


Net profit of the group is doubled at 
£623,188, compared with £306.784, and the 
reserve allocation is at £200,000. The divi- 
dend is raised from 124 per cent to 16 per 
cent and is payable on more capital. The 
5 per cent interim dividend was paid on 
£1,486.950 ordinary stock and the proposed 
final is on £1,492.150. For the previous 12 
months a 2} ver cent interim dividend was 
paid on £1,479,950 and the 93 per cent final 
on £1,486.950. A one-for-three scrip issue 
to stockholders registered on 1 July is also 
proposed. 

Notes on the accounts recall that as from 
1 April, 1953, Laporte Industries Ltd. be- 
came a holding company only and trans- 
ferred its manufacturing business and assets 
to Laporte Chemicals Ltd., a new subsidi- 
ary operating company formed for that pur- 
pose. During the year the name of 
National Titanium Pigments Ltd. was 
changed to Laporte Titanium Ltd., and that 
of the Australian subsidiary from Crystal 
Laporte Proprietary Ltd. to Laporte Chemi- 
cals (Australia) Proprietary Ltd. Contracts 
placed for capital expenditure of the parent 
company amounted to £37,500 and of the 
subsidiary companies to approximately 
£410.000 making a total for the group of 
£447,500, compared with £915,000 in 1953. 

The chairman’s statement says that in 
February, 1954, the company purchased for 
£12,000, plus the issue of 20,800 Laporte 


Almost Every Product 


ordinary shares of 5s. each, the total issued 
and fully paid shares in A. W. Brook Ltd., 
of Leicester, consisting of 3,000 74 per cent 
cumulative preference shares of £1 each and 
6,100 ordinary shares of £1 each. 

Laporte Acids Ltd. was the new name re- 
sulting from the merger of two old com- 
panies—Hunt’s of Castleford, and Nichol- 
son’s of Hunslet. This company made 
principally sulphuric and hydrochloric acids 
for sale, and contributed to group surplus 
substantially last year. The new acid plant 
came into production smoothly in January. 
Meanwhile, the company’s older plants, 
accounting for over 50 per cent of Laporte 
Acid; Ltd. total sulphuric acid output, were 
in a good state of repair and operating at 
full production. On the other hand it was 
provosed to close down their Monk Bretton 
works and transfer to Castleford the manu- 
facture of industrial detergents carried on 
there. Apart from the transfer of the 
detergents department and the erection of 1 
new administrative centre, no immediate 
large scale capital exvenditure was contem- 
p:ated at either of the Yorkshire pitants. 

Plant Extensions 

Further buiiding and plant extensions for 
Laporte Chemicals Ltd., at toth Luton and 
Warrington were in progress, as this subsidi- 
ary could not yet meet all the demands for 
quite a number of the chemicals manufac- 
tured by it. 

They were using less and less barium 
oxide every year for the manufacture of 
hydrogen peroxide. They were now opera- 
ting a works scale experimental plant using 
a cyclic process based on the successive 
reduction and oxidation of an organic com- 
pound. 

The titanium oxide plant opened at Luton 
in 1933 and operated by Laporte Titanium 
Ltd. continued to operate at full capacity. 
while at Stallingborough, North Lincoln- 
shire, they were now engaged in duplicating 
plant to meet the unsatisfied world demand 
for this product. 

All the shares of Laporte Chemicals 
(Australia) Proprietary Ltd. were now held 
by the parent company, who had subscribed 
new capital amounting to £460,000 to enable 
this subsidiary to extend its plants at Botany. 
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Fatty Acids Centenary 
First Hundred Years at Bromborough 


In 1830, in Vauxhall, E. Price & Co. began 
the production of candles. These were no 
longer the soft, smoky, dim tallow candles, 
but were made of hard stearine after the 
separation of liquid oleine. Price’s soon 
discovered that the yield of hard fatty acids 
could be increased by heating oils with sul- 
phuric acid, and their problem then was to 
improve the colour of their product. Vacuum 
distillation was found to be possible but not 
practicable, and finally, in 1842, a steam 
distillation process was patented. 

After contacts made at the Great Exhibi- 
tion of 1851, the French adopted Price’s 
patent for the steam distillation of oleine, 
obtaining a purer product, while Price’s ob- 
tained the rights in the use of oleine for 
lubrication in wool spinning. 

The result of these developments was that 
in 1854 a site of 60 acres was purchased, five 
miles south of Birkenhead, on the banks of 
Bromborough Pool: Price’s (Bromborough) 
Ltd., destined 100 years later to be the largest 
factory of its kind in Great Britain, was 
born. 

It was in the same year that the steam 
distillation of glycerine was developed, thus 
making available a purified product which 
until then had been thrown away a3 waste. 
Since then, the interests of the Bromborough 
factory have been concerned more and more 
with the production of separated and puri- 
fied substances, and in 1937 they joined the 
Unilever Group, severing all connection with 
Price’s Patent Candle Co. Ltd., which still 
flourishes in Battersea. 





The pathology laboratories 
of the Hope Hospital, Salford, 
furnished by Cygnet Joinery 
Ltd. Architects were Harry 
S. Fairhurst & Son, 
F.A.R.1.B.A. 
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During the last 15 years, Bromborough 
has taken up the manufacture of fatty alco- 
hols, including the sperm oil alcohols, 
acquired rights for the Emersol solvent ex- 
traction process, introduced continuous- 
production vacuum stills and begun work 
in molecular distillation. 

Price’s (Bromborough) Ltd. today supply 
over 200 products to 40 different countries, 
where they are used to make flavouring 
essences and perfumes, engineering greases 
and cutting oils, industrial and household 
soaps and other detergents, horticultural 
sprays, printing inks, typewriter ribbons and 
carbons, the plastic basis for sound record- 
ing, and many other essential or luxury 
articles. 

Last year the company sent goods valued 
at $150,000 in direct exports to the dollar- 
countries, and it has been estimated that 70 
per cent of the factory’s output forms the 
raw material for exported goods. 

A commemorative book, published last 
week by the company in celebration of its 
centenary, describes and illustrates the many 
processes and products which have come 
from Price’s of Bromborough in the years 
1854-1954. 





Seaweed Research Institute 

Laboratories and workshops of the Insti- 
tute of Seaweed Research, Inveresk, were 
open to inspection by visitors on 18 June. 
Since last year’s open day, there has been 
an appreciable increase in the output of the 
British seaweed utilisation industry which 
has been working to capacity in the produc- 
tion of alginates, fertilisers and animal food- 
stuffs. 
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I.C.I. Widening Its Range 


Wilton Pivot of New Development 


ATEST developments in the production 

of organic chemicals by LC.I. at Billing- 
ham and Wilton are discussed by Mr. E. 
Beesley, organics technical manager, Billing- 
ham, in an article in the June issue of the 
Tees-side Journal of Commerce. 

Closely associated with the new range of 
plastics and fibres represented by polythene, 
nylon and Terylene, all of which were, or 
shortly would be, produced on a very large 
scale in the Billingham and Wilton plants, 
says Mr. Beesley, were a number of other 
interesting chemicals, not so well known to 
the general public. 

Pivotal plant of this new industrial ex- 
ploit was the Wilton cracker. The gases 
from this plant were used in the so-called 
petroleum-chemical processes operated at 
Billingham and Wilton. They were used 
directly in polythene and indirectly in Tery- 
lene, but an equally important usage lay in 
this new range of organic products which 
were essential raw materials in the produc- 
tion of finished plastic products, resins, 
paints, lacquers, solvents, lubricant additives, 
petrol additives, disinfectants, fungicides, 
preservatives, dyes and pharmaceuticals. 

“To name some of these chemicals,’ Mr. 
Beesley adds, ‘we have, first, the series 
known as carbonylation products; these are 
iso- and n-butanols, nonanol and Alphanol. 

‘Another series of chemicals is derived 
from tar acids which are either made syn- 
thetically, like phenol, or extracted from 
creosote, which is used for the manufacture 
of petrol by hydrogenation—a Billingham 
achievement of the 30’s. These chemicais 
are octyl phenol, octyl cresol. Topanol A, 
Topanol O, paraphenyl phenol and ortho- 
phenyl phenol. The plants in which they 
are made are new and the processes have 
been worked out at Billingham. Other big 
plants operate on iso-propanol and acetone 
production, again by novel Billingham pro- 
cesses replacing classical methods.’ 


Principles for Plastics 


SOME 486 companies identified with the 
plastics industry in the US are now sub- 
scribing to the recently announced State- 
ment of Principles of the Plastics Industry, 
which was prepared by executives of*indus- 
try companies. In a statement making the 
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announcement, Mr. C. B. Branch, of the Dow 
Chemical Co., and chairman of the Plastics 
Group of Manufacturing Chemists’ Associa- 
tion Inc., says the Statement of Principles 
has been considered by industry executives 
to be desirable in view of the phenomenal 
increase in applications and new uses of 
plastics materials. These products, they 
say, present a continuing challenge to manu- 
facturers and processors to apply materials 
in a manner that will best serve the interests 
of the public and industry. The Statement 
enumerates four basic concepts designed to 
bring to the industry and public alike all 
benefits, economies and satisfactions inherent 
in these engineering and construction mater- 
ials. Of the signatories to date, 34 are 
members of the Manufacturing Chemists’ 
Association Inc., and 452 are members of 
the Society of the Plastics Industry Inc., and 
include firms in Canada, England, Germany, 
France, Brazil and Switzerland. 


Petroleum Products 


DELIVERIES of petroleum products into 
consumption in the first quarter of this year 
totalled 5,087,821 tons, 416.915 tons more 
than in the same period of 1953, according 
to statistics published by the Petroleum In- 
formation Bureau on behalf of the UK 
Petroleum Industry Advisory Committee. 
This figure does not include deliveries for 
bunkers for ships engaged in foreign trade. 

Deliveries of motor spirit (including motor 
benzole) were 1,271,746 tons (against 
1,275,389 tons), industrial spirits (including 
industrial benzole) 29,009 tons (22.301 tons); 
kerosene, 383,305 tons (against 424,980 tons); 
paraffin wax and scale, 10.484 tons (8,523 
tons); propane and butane, 14.204 tons 
(12,738 tons); bitumen, 169.474 tons (157,411 
tons); other products, 420,690 tons (368,401 
tons). 


New Swedish Development 


A new method of segregating and 
analysing large molecules, which is especi- 
ally suitable for the observation of protein 
molecules, virus, etc., has been developed by 
Professor Arne Tiselius, of Uppsala. 

Expected to become of great importance 
for medical. biochemical and atomic re- 
search the method is described as an exten- 
sion of the previously known chromato- 
graphic and electrophoresis methods. 
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Industrial Instruments to be Exhibited 

A representative range of electronic indus- 
trial control units made by Elcontrol Ltd., 
10 Wyndham Place, London, W.1, will be 
exhibited at the Manchester Electronics 
Exhibition, arranged by the Institution of 
Electronics (North West Section) at the 
Manchester College of Technology from 14 
to 20 July. 


Thermometer Tubing Plant 

A 130 ft. tube-drawing tower for produc- 
tion of clinical thermometer tubing has been 
installed at the Wealdstone glassworks of 
James Powell & Sons (Whitefriars) Ltd., at 
a cost of approximately £12,000. 

Work Study & Efficiency Pamphlet 

Six articles by senior executives of 
Imperial Chemical Industries. Ltd. recently 
published in The Financial Times, under the 
heading, ‘Management, Work Study and 
Efficiency,’ have been produced in the form 
of a pamphlet. Copies can be obtained 
from the Publisher, The Financial Times, 72 
Coleman Street, London, E.C.2, price 1s. 


Vacuum Oil Company’s Ownership 

Chairman of Powell Duffryn, Sir Herbert 
Merrett, has stated that negotiations are in 
progress with Socony-Vacuum, of New 
York, which may affect the nature of the 
Powell Duffryn holding in the Vacuum Oil 
Company, which operates the Coryton Re- 
finery. Powell Duffryn own directly and 
through their subsidiary, Cory Brothers & 
Co. Ltd., 50 per cent of the capital of 
Vacuum Oil Co. The remaining 50 per 
cent of the capital is owned by Socony- 
Vacuum. 

Atomic Power Station 

By mid-1956 the Sellafield atomic power 
station should be ready for running-up and 
testing. After another few months the first 
atomic power station should be supplying 
electricity to the arterial network of Britain. 
This forecast was made by Sir George 
Nelson, chairman and managing director of 
the English Electric Co. Ltd., in a paper on 
‘Electrical Engineering in World Trade’ at 
the British Electrical Power Convention at 
Eastbourne on 15 June Owing to Sir 
George’s absence abroad on business his 
paper was read by Mr. H. G. Nelson, deputy 
managing director of the company. 











Acetone Price Reduction 

Reduction in price by £7 per ton of Bisol 
acetone and Shell acetone, with effect from 
18 June, is announced by British Industrial 
Solvents and Shell Chemicals Ltd., respec- 
tively The new price schedule (in £ per 
ton, carriage paid) is as follows: In small 
lots, 5-gal. drums, £129; 10-gal. drums, £119; 
in 40/45-gal. drums, less than 1 ton, £94; 
1-10 tons, £91; 10-50 tons, £89; 50 tons and 
over, £88. For the 5- and 10-gal. lots the 
packages are included; for the larger lots 
the packages are returnable at the seller’s 
expense. Bulk delivery allowances remain 
unchanged. 

Galvanisers’ Oxford Conference 

Latest advances in galvanising science, 
methods and costing will be discussed by 
delegates representing leading metal firms in 
Britain, the US, France, Germany, Turkey 
and Greece, at the Third International Con- 
ference on Hot Dip Galvanising, at Oxford 
from 4 to 7 July. Some 250 scientists and 
their wives will be attending. Half will be 
housed in the colleges and dine in the Hall, 
and half in hotels. The technical sessions 
will be held in the Union. 


Aslib Annual Conference 

Delegates representing industry, com- 
merce, research and intelligence work, from 
all parts of the world, will attend the annual 
conference of the Association of Special 
Libraries and Information Bureaux—Aslib 
—to be held at the Church House, Westmin- 
ster, from 24 to 27 September. 


Stabilisation of Sub-bases 

In our issue of 13 March on page 636 
under the heading ‘ New Registrations’ we 
gave particulars of a private company, 
Sterilisation of Soils Ltd. The facts given 
were correct but the name of the company 
should have been Stabilisation of Soils Ltd. 
The head office of the company is 42/43 
Denmark Street, High Wycombe, Bucks., 
but there are also offices at Scunthorpe and 
Manchester. The firm is concerned with 
the stabilisation of sub-bases for roads and 
hard standings. Although it was no fault 
of our own we regret any inconvenience 


which might have been caused by the pub- 
lishing of this misinformation. 
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Rising Middle East Oil 


Production of crude oil in the Middle 
East countries rose from less than 
98,000,000 tons in - 1951 to nearly 


122,000,000 tons in 1953—representing an 
increase from 16.5 per cent of the world 
production to 18.4 per cent. Among the 
eight producing countries—Bahrein, Egypt, 
Persia, Iraq, Kuwait, Qatar, Saudi Arabia 
and Turkey—production increased most in 
Iraq and Kuwait. 
Uranium Mill to Increase Output 

Eldorado Mining Co. is planning a 40 per 
cent increase to its Ace mine mill at Beaver 
Lodge to 700 tons daily to allow the hand- 
ling of Customs uranium ore, states a mes- 
sage from Ottawa. The present 500-ton 
mill is treating only ore from the company’s 
own mine. Ore now being shipped under 
contract from  Rix-Athabasca Uranium 
Mines is being stockpiled pending comple- 
tion of the expansion, which should be avail- 
able in the late summer, 
British-owned Firm Producing Zinc Oxide 

Zinc oxide is now being produced at 
Milton, Ontario, by a new British-owned 
enterprise, Canadian Felling Zinc Oxide 
Ltd., a subsidiary of A. G. Turnery 
Engineering Co., owners of the Felling Zinc 
Oxide Co., of Gateshead, England. The 
company formerly shipped considerable 
quantities of zinc oxide to Canada. Invest- 
ment of $150,000 British capital has been 
made in the new plant, on an 84 acre site. 
The Pigment & Chemical Co., of Toronto, 
which represented the British firm in 
Canada, will handle sales. 


Doubling Ammonia Production Plant 

Because of the exceptionally firm market 
for ammonia in the mid- and north-west US, 
there is a possibility that Sherritt Gordon 
Mines might soon double the capacity of 
their ammonia plant at their new Fort Sas- 
katchewan, Alta, operations. The plant, 
which is a major unit in the company’s 
combined chemical-metallurgical operations. 
came on stream early in May, and is now 
operating at capacity of 75 tons a day with 
the tulk of output moving under contract to 
a Minnesota fertiliser firm for use in anhy- 
drous ammonia form for direct application 
to the soil. 





Great Demand for Norwegian Fertiliser 

Total value of exports of nitrogen ferti- 
liser by Norsk Hydroelektrisk Kvaelstofak- 
tieselskab during 1953 was Kr. 300,000,000, 
Kr. 38,000,000 more than during 1952. 
Nevertheless, demand has risen so sharply 
that the company was unable to satisfy all 
orders received, and it has been decided to 
increase annual production of nitrate of 
lime by 220,000 tons. 


Synthetic Fibres Catching Up 

According to a report from the head- 
quarters of FAO in Rome, synthetic textile 
fibres are steadily increasing competition with 
natural fibres in price. Since the end of the 
war, cotton prices in the US have averaged 
about 300 per cent of prewar prices, and 
have been rising sharply since last Decem- 
ber. Rayon prices, on the other hand, have 
never risen by more than 30 per cent on pre- 
war prices, and were reduced by about 10 
per cent last year. Nylon has shown even 
more considerable reduction. FAO report 
a small decline in world prices for wool 
and for silk during the first quarter of this 
year. 

New Toronto Plant 

Larger and more efficient facilities for 
the production of cleaners, insecticides, 
waxes and specialised industrial soaps are 
provided by a new plant now being con- 
structed in Toronto by the Associated 
Chemical Co. of Canada. A one-acre site 
is available for future expansion. 


South Africa’s Paint Industry 

South Africa’s paint manufacturing indus- 
try, with an output of nearly £7,500,000 a 
year, was bound to feel competition when 
import control was removed, stated the 
Board of Trade and Industries in a report 
tabled in the House of Assembly in May. 
The Board, therefore, did not recommend 
that the present protective duties of up to 
25 per cent should be reduced. 


Oil-From-Coal Plant Progress 
The managing director of the oii-from-coal 
plant at Sasolburg, in the Orange Free State, 
South Africa, has stated that the boiler fires 
would be lit for the first time in June or 
July, and the plant would be in full opera- 
tion in about December, 1955. 
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Appointment of three new directors— 
Mr. GEORGE WATSON, Mr, JOHN BOWDEN 
and Mr, FREDERICK BOWRING—is announced 
by the Crookes Laboratories Ltd. Mr. 
Watson, who has been general manager 
since 1950, joined the company as an office 
boy in 1920 and graduated through all the 
departments of the business, successively 
becoming works manager, senior purchasing 
officer and then general manager. During 
the last war, in which he was awarded the 
M.B.E., he rose from the ranks to be a 
lieut.-col., serving in the Middle East and 
with the Allied Forces headquarters in Italy. 
Mr. Bowden joined the company in 1945 as 
sales manager, and was appointed general 
sales manager in 1949. He began his career 
as an apprentice with the retail side of Boots 
Pure Drug Co. Ltd., whom he later repre- 
sented in Italy. He subsequently joined the 
Merck organisation in Darmstadt, Germany, 
and for a period was London representative 
of the Swiss firm, Hoffman la Roche. Mr. 
Bowring, who is already a director of C. T. 
Bowring & Co. Ltd., has, through his com- 
pany had a c‘ose association with Crookes 
Laboratories for over 20 years, especially 
in research and production of vitamin con- 
taining oils and vitamin Ds. 


Elliott Brothers (London) Ltd., announce 
the appointment of Mr. E. B. SCHOFIELD as 
area sales engineer for Lancashire, Cheshire 
and the West Riding of Yorkshire. Mr. 
Schofield will specialise in the electrical 
measuring instrument side of the company’s 
business and will operate from their Man- 
chester office—66 Deansgate, Manchester 3. 
Te!'ephone No. Blackfriars 7752. 


Mr. A. J. HOLDEN, B.Sc. (Hons. Lond.), 
F.R.LC., manager of the Association of 
British Chemical Manufacturers, has been 
elected one of the first two honorary mem- 
bers of the Institution of Industrial Safety 
officers, in recognition of his services to 
safety in the chemical industry during the 
past 25 years. 


Dr, R. S. NYHOLM, Associate Professor of 
Inorganic Chemistry at New South Wales 
University of Technology, has been ap- 
pointed to the chair of chemistry tenable at 
University College. London. 


At a meeting of the Council of —_ 
University on 16 June, Dr. B. E. DovGLas 
was appointed Brotherton lecturer in the 
Department of Inorganic and Structural 
Chemistry, and Dr. H. TAUBE was appointed 
Brotherton research lecturer in physical 
chemistry. 


The Ministry of Supply announce that 
Dr. C. H. JOHNSON, chief superintendent of 
the explosives research and development 
establishment, Waltham Abbey, has been 
appointed to succeed Mr. C. S. BRYANT as 
director of materials and explosives research 
and development, with effect from 1 July. 
Mr. Bryant is retiring from the public ser- 
vice on 30 June. Mr. L. T. D. WILLIAMS 
has been appointed to succeed Dr. Johnson 
as chief superintendent of the explosives re- 
search and development establishment, 


Mr. C. E. HOo.tis, B.Sc., F.R.LC., has 
been transferred to the central personnel 
department of the Distillers Co. Ltd., as 
staff manager (industrial group). Mr. Hol- 
lis was previously manager of the plastics 
division at the company’s research and 
development department, Epsom. 


Dr. FELIx SINGER, the well-known ceramic 
consultant and author, who returned from 
Yugoslavia in April, where at the request 
of UNESCO he had acted as adviser for 
several months on the development and ap- 
plication of research relating to clay and 
silicates at the University of Belgrade, is 
returning to Yugoslavia in July to carry out 
a technical mission on behalf of UNTAA, 
during which he will be at the disposal of 
the Yugoslav Government and help them 
develop certain ceramic industries. He is 
expected to be away for three or four 
months. 


Mr. WESLEY C. HAWKINS has been ap- 
pointed sales supervisor of the new convert- 
ing division of Canadian Resins & Chemicals 
Ltd. Mr. Hawkins, a sales representative 
with the company’s consumer division since 
1945, has taken over his new duties prepara- 
tory to the opening in July of the printing 
and embossing plant built by the company 
at Ste. Therese, Que. 
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Publications & Announcements 


THE General Chemical & Pharmaceutical 
Co. Ltd. have issued a new edition of their 
catajpgue of Judex and Judactan analytical 
reagents and laboratory chemicals. This 
contains many new entries, including addi- 
tions to the already wide range of Judactan 
analytical reagents with ‘Actual Batch 
Analysis... Approved nomenclature is used 
throughout the catalogue, but cross-indexing 
is given to the familiar names which have 
not yet gone out of fashion. A number of 
analytical reagents are now shown with 
limits of impurity printed on the labels, and 
new labels of distinctive colours are also 
being introduced to indicate the different 
grades of chemicals supplied. The company 
will gladly send copies of the catalogue on 
request. 
~ * * 

SHOWN at the Canadian International 
Trade Fair in Toronto this month were 
Merrill glandless self-priming pumps, made 
by Merrill Pumps Ltd., Heeley, Sheffield 3. 
These are tube diaphragm pumps, the tube 
being made of rubber, neoprene, etc., and 
suitable for handling acids, alkalis, dye 
liquors. formaldehyde, even hydrofluoric 
acid. Corrosion and wear affect only the 
tube diaphragm unit: only maintenance re- 
quired is periodical refacing of valves and 
seatings, and ultimate replacement of the 
flexible tute. 








TEN of the forty-nine articles in the Annual 
Review of British Industry, published at 1s. 
by The Financial Times this week, relate 
either to chemical engineering or industrial 
chemistry subjects. ‘Stability in the Chemical 
Industry’ is dealt with by Mr. W. J. Worboys, 
chairman of the Association of British 
Chemical Manufacturers, while Mr. G. N. 
Critchley discusses ‘The Search for More 
Efficient Power.’ Dr, W. P. Grove, manager 
of the Radiochemical Centre, Amersham, 
writes on ‘By-Products of Atomic Energy,’ 
and Professor F. E. Simon, Professor of 
Thermodynamics in the University of 
Oxford, reviews ‘The Shortage of Scientific 
Manpower.’ Other articles include: ‘Coal; 
The Precarious Balance.” by Mr. S. W. Par- 
kinson; ‘Demand for Steel,’ by Mr. Aubrey 
Jones, M.P., Economic Director, British Iron 
and Steel Federation; ‘High Productivity in 
the Cement Industry’ by Mr. A. W. Todd; 
and ‘The Major Markets for Plastics’ by Mr. 
Philip Morgan. editor of British Plastics. 
Special correspondents. who are unnamed, 
write about ‘New Oil Refineries—New Pat- 
terns of Demand’ and ‘Rayon Staple Leads 
the Man-made Fibres.’ The publication, 
which is well-illustrated, consists of 100 
pages. 
* * © 
A RECENT issue of ‘ Scop,’ news sheet of 
Styrene Co-Polymers Ltd.. carried a special 
one-leaf insert, litho-printed with an ink 
based on Scopol 41, a new styrenated alkyd 
resin. This medium, it is claimed, gives a 
rapid set-up with none of the disadvantages 
associated with quick-setting media. Copies 
of the issue can be obtained on request from 
Styrene Co-Polymers Ltd., 1 Roebuck Lane, 
Sale, Manchester. 
* * * 


CHOICE of suitable grades of hard metal 
for tipping rock drills, choice of steel for 
the stems and problems of brazing the tip 
to the steel stem are among subjects dis- 
cussed by Dr. E. J. Sandford and Mr. J. R. 
Wiles in the second of a series of articles on 
‘Rock Drilling with Hard Metals’ in the 
June issue of Alloy Metals Review, pub- 
lished by High Speed Steel Alloys Ltd., of 
Widnes, Lancs. In a concluding article 
on the subject, to be published in the Sep- 
tember issue, the authors are to consider 
manufacturing procedure and application. 
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British 
Chemical Prices 


LONDON.—Active markets are again re- 
ported from the industrial chemicals centres 
during the past week, and deliveries against 
contracts have covered good quantities. 
Chemicals for the plastics industry have 
been in good call, and the chrome products 
are firm on a persistent demand. A reduc- 
tion in the price of acetone by £7 per ton 
became effective on 18 June, and lower 
prices for red lead and litharge, and also for 
white lead, came into operation on 17 June. 
In the coal tar products market meta-cresols 
are in short supply and the home demand 
for most other items in this market remains 
good. 


MANCHESTER.—Prices on the Manchester 
chemical market during the past week have 
been steady pretty well throughout the range, 
the outstanding exception being the cut in 
acetone. Most of the leading ‘ heavies’ 
have been taken up against contracts in good 


quantities, especially 


by the textile and 
allied trades, though the beginning of the 
annual holiday stoppages in the Lancashire 
cotton towns has left its mark on consump- 
tion and this is likely to continue over the 


next couple of months or so. Trade in 
most types of fertilisers is at a seasonally 
low level. In the by-products a generally 
steady demand has been reported during the 
past few days. 

GLasGow.—There was no slackening off 
in demand during the past week and all sec- 
tions of the industry report that business has 
been extremely brisk. The decrease in the 
price of acetone is welcomed, although prices 
generally have been firm, with the excep- 
tion of some of the metallic salts, which 
have been actually varying from day to day. 
It has been reported that there has been a 
falling off in the inquiries from the export 
market. 


General Chemicals 


Acetic Acid.—Per ton : 80% technical, 10 tons, 
£86. 80% pure, 10 tons, £92 ; commercial 
glacial 10 tons, £94; delivered buyers’ 
premises in returnable barrels ; in glass 
carboys, £7 ; demijohns, £11 extra. 

Acetic Anhydride.—Ton lots d/d, £130 per ton. 

Alum.—Ground, about £23 per ton, f.o.r. 
MANCHESTER : Ground, £25. 

Aluminium Sulphate.—Ex works, £14 15s. per 
ton d/d. MANCHESTER : £14 10s. to £17 
15s. 

Ammonia, Anhydrous.—|s. 9d. to 2s. 3d. per Ib. 
Ammonium Bicarbonate.—2 cwt. non-return- 
able drums ; 1 ton lots £58 per ton. 
Ammonium Chloride. — Grey  galvanising, 
£31 5s. per ton, in casks, ex wharf. Fine 
white 98%, £25 to £27 perton. See also 

Salammoniac. 

Ammonium Nitrate.—D/d, £34 10s. per ton. 

Ammonium  Persulphate. — MANCHESTER : 
£6 5s. per cwt. d/d. 

Ammonium Phosphate.—Mono- and di-, ton 
lots, d/d, £97 and £94 10s. per ton. 

Antimony Sulphide.—Golden, d/d in 5-cwt. lots 
as to grade, etc., 2s. 2d. to 2s. 8d. per Ib. 
Crimson, 3s. 44d. to 4s. 5}d. per Ib. 


Arsenic.—Per ton, £45 5s. nominal, ex store. 


Barium Carbonate.—Precip., d/d : 4-ton lots, 


£39 per ton ; 2-ton lots, £39 10s. per ton, 
bag packing. 

Barium Chloride.—£42 15s. per ton in 2-ton 
lots. 


Barium Sulphate (Dry Blanc Fixe).—Precip., 
4-ton lots, £42 10s. per ton d/d; 2-ton 
lots, £43 per ton d/d. 

Bleaching Powder.—£21 
(1 ton lots). 

Borax.—Per ton for ton lots, in free 140-Ib. 
bags, carriage paid : Anhydrous, £58 10s.; 
in l-cwt. bags; commercial, granular, 


per ton in casks 


£38 10s.; crystal, £41; powder, £42; 
extra fine powder, £43 ; B.P., granular, 
£47 10s. ; crystal, £50; powder, £51 ; 


extra fine powder. £52. 

Boric Acid.—Per ton for ton lots in free 
l-cwt. bags. carriage paid : Commercial, 
granular, £67; crystal, £75; powder, 
£72 10s. ; extra fine powder, £74 10s. ; 
B.P., granular, £80; crystal, £84 10s. ; 
powder, £87 ; extra fine powder, £86 10s. 

Calcium Chloride.—70/72% solid £12 10s. per 


ton. 

Chlorine, Liquid.—£32 per ton d/d in 16/17-cwt. 
drums (3-drum lots). 

Chromic Acid.—2s. 03d. per Ib., less 24%, d/d 
U.K.., in 1-ton lots. 

Chromium Sulphate, Basic.—Crystals, £65 
6s. 8d. per ton d/d U.K., in lots of 1 ton 
and over. 

Citric Acid.—1l-cwt. lots, 205s. cwt. ; 
lots, 200s. cwt. 

Cobalt Oxide.—Black, delivered, 13s. per Ib. 

Copper Carbonate.—MANCHESTER : 2s. Id. 


5-cwt. 


per Ib 
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Copper Sulphate.—£77 per ton f.o.b., 
in 2-cwt. bags. 

Cream of Tartar.—100%, per cwt., 
£9 12s. 

Formaldehyde.—£37 5s. per ton in casks, d/d. 

Formic Acid.—85%, £86 10s. in 4-ton lots, 
carriage paid. 

Glycerine.—Chemically pure, double distilled 
1.260 S.G., £14 7s. 6d. per cwt. Refined 
pale straw industrial, 5s. per cwt. less than 
chemically pure. 

Hydrechloric Acid.—Spot, about 12s. per 
carboy d/d, according to purity, strength 
and locality. 

Hydrofluoric Acid.—59/60%, 
ls. 2d. per Ib. 

Hydrogen Peroxide.—27.5% wt. £124 10s. per 
ton. 35% wt. £153 per ton d/d. Carboys 
extra and returnable. 

Iodine.—Resublimed B.P., 
28 Ib. lots. 

Iodoform.—24s. 4d. per Ib. in 28 Ib. lots. 

Lactic Acid.—Pale tech., 44 per cent by weight 
£122 per ton ; dark tech., 44 per cent by 
weight £73 per ton ex works 1-ton lots ; 
dark chemical quality 44 per cent by 
weight £109 per ton, ex works; usual 
container terms. 

Lead Acetate.—White : 
ton. 

Lead Nitrate.—About £112 per ton. 

Lead, Red.—Basis prices per ton. Genuine dry 
red lead, £124 5s.; orange lead, 
£136 5s. Ground in oil: red, £142 15s. ; 
orange, £154 15s. 

Lead, White.—Basis prices : Dry English in 
5-cwt. casks, £130 10s. per ton. Ground 
in oil : English, 1 cwt. lots, 170s. per cwt. 

Lime Acetate.—Brown, ton lots, d/d, £40 per 
ton; grey, 80-82%, ton lots. d/d, £45 
per ton. 

Litharge.—£126 5s. per ton, in 5-ton lots. 

Magnesite.—Calcined, in bags, ex works, £22 
to £24. 

Magnesium Carbonate.—Light, commercial. 
d/d, 2-ton lots, £84 10s. per ton, under 2 
tons, £92 per ton. 

Magnesium Chloride.—Solid (ex wharf), £14 
10s. per ton. 

Magnesium Oxide.—Light, commercial, 
under 1-ton lots, £245 per ton. 


Magnesium Sulphate.—£15 to £16 per ton. 


Mercuric Chloride.—Technical Powder, 23s. 9d. 
per lb. in 5-cwt. lots ; smaller quantities 
dearer. 


less 2% 


about 


about Is. to 


15s. 4d. per Ib. in 


About £137 15s. per 


d/d, 


Mercury Sulphide, Red.—27s. 3d. per lb., for 
5-cwt. lots. 
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Nickel Sulphate.—D/d, buyers U.K: £154 
per ton. Nominal. 


Nitric Acid.—£35 to £40 per ton, ex-works. 

Oxalic Acid.—Home manufacture, minimum 
4-ton lots, in 5-cwt. casks, £129 10s. per 
ton, carriage paid. 

Phosphoric Acid.—Technical (S.G. 1.700) ton 
lots, carriage paid, £92 per ton; B.P, 
(S.G. 1.750), ton lots, carriage paid, is. 34d, 
per Ib. 


Potash, Caustic.—Solid, £94 10s. per ton for 
1-ton lots ; Liquid, £34 Ss. 


Potassium Carbonate. — Calcined, 96/98%, 
about £59 10s. per ton for 1-ton lots, 
ex-store. 


Potassium Chloride.—Industrial, 
lots, £23 to £25 per ton. 


Potassium Dichromate.—Crystals and granular, 


96%, t-ton 


113d. per lb., in 1-ton lots, d/d UK. 

Potassium Iodide.—B.P., 13s. 1d. per Ib. in 
28-lb. lots ; 12s. 7d. in cwt. lots. 

Potassium Nitrate.—Small granular crystals, 
8ls. per cwt. ex store, according to 
quantity. 

Potassium Permanganate.—B.P., 1s. 94d. per 
Ib. for 1-cwt. lots ; for 3 cwt. and upwards, 
ls. 84d. per Ilb.; technical, £8 7s. per 


cwt. ; for 5-cwt. lots. 

Salammoniac.—Dog-tooth crystals, £70 per 
ton; medium, £67 10s. per ton; fine 
white crystals, £21 10s. to £22 10s. per ton, 
in casks. 

Salicylic Acid. — MANCHESTER : 
2s. 7d. per Ib. d/d. 

Seda Ash.—58% ex-depot or d/d, London 
station, about £15 5s. 6d. per ton, 1-ton 
lots. 

Soda, Caustic.—Solid 76/77% ; spot, £26 to 
£28 per ton d/d. (4 ton lots). 


Sodium Acetate.—About £80 per ton d’d. 


Sodium Bicarbonate.—Refined, spot, £13 10s. 
to £15 10s. per ton, in bags. 

Sodium Bisulphite.—Powder, 60/62%, 
£40 per ton d/d in 2-ton lots for home 
trade. 


Sodium Carbonate Monohydrate.—£25 per 
ton d/d in minimum ton lots in 2-cwt. 
‘free bags. 

Sodium Chlorate.—£76 to £98 per 
according to quantity. 


Sodium Cyanide.—100% basis, 93d. to 103d. 
per lb 


Technical 


ton, 
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Sodium Dichromate.—Crystals, cake and 
powder, 10d. Ib. Net d/d UK, 
minimum l1-ton lots; anhydrous, 114d. 
Ib. Net del. d/d UK, minimum |-ton lots. 


Sodium Fluoride.—D/d, £4 10s. per cwt. 


Sodium Hyposulphite.—Pea crystals £28 a ton ; 
commercial, 1-ton lots, £26 per ton 
carriage paid. 


—~ Iodide.—B.P., 15s. 1d. per Ib. in 28-Ib. 
ots. 


Sodium Méetaphosphate (Calgon).—Flaked, 
loose in metal drums, £127 per ton. 


Sodium Metasilicate.—£22 15s. per ton, d/d 
U.K. in ton lots. 


Sodium Nitrate.—Chilean Industrial, over 98% 
6-ton lots, d/d station, £27 10s. 


Sodium Nitrite.—£32 per ton (4-ton lots). 


Sodium Percarbonate.— 124% available oxygen, 
£8 2s. 10}$d. per cwt. in 1-cwt. drums. 


Sodium Phosphate.—Per ton d/d for ton lots : 
Di-sodium, crystalline, £37 10s., anhy- 
drous, £81 ; tri-sodium, crystalline, £39 
10s., anhydrous, £79. 


Sodium Prussiate.—Ils. to 1s. 1d. per Ib. ex 
store. 


Sodium Silicate.—£6 to £11 per ton. 


Sodium Sulphate (Glauber’s Salt).—About 
£8 10s. per ton d/d. 


Sodium Sulphate (Salt Cake).—Unground. 
£6 per ton d/d station in bulk. MaAn- 
CHESTER : £6 10s. per ton d/d station. 


60/62%, 
£32 2s. 6d. per ton, d/d, 
broken, £33 2s. 6d. per 
drums. 


Sodium Sulphite—Anhydrous, £59 per ton ; 
pea crystals, £37 12s. 6d. per ton d/d 
station in kegs ; commercial, £23 7s. 6d. 
per ton d/d station in bags. 


spot, 
in drums ; 
ton, d/d, in 


Sulphur.—Per ton for 4 tons or more, ground, 
£23 11s. to £26, according to fineness. 


Tartaric Acid.—Per cwt.: 10 cwt. or more, 


Titanium Oxide.—Standard grade comm., with 
rutile structure, £155. per ton ; standard 
grade comm., £135 per ton. 


Zinc Oxide.—Maximum price per ton for 
2-ton lots, d/d: white seal, £95 10s. ; 
green seal, £94 10s. ; red seal, £93. 
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Solvents and Plasticisers 

Acetone.—Small lots : 5-gal. drums, £129 per 
ton; 10-gal. drums, £119 per ton. In 
40, 45-gal drums less than 1 ton, £94 per 
ton; 1 to 9 tons, £91 per ton ; 10 to 49 
tons, £89 per ton: 50 tons and over, 
£88 per ton. All per ton d/d. 

Butyl Acetate BSS.—£173 per ton, in 1-ton 
lots ; £171 per ton, in 10-ton lots. 

n - Butyl alcohol, BSS.—10 tons, in drums, 
£161 10s. per ton d/d. 

sec.- Butyl Alcohol.—5S gal. drums £159; 
40 gal. drums: less than 1 ton £124 per 
ton; 1 to 10 tons £123 per ton; 10 tons 
and over £122 perton ; 100 tons and over 
£120 per ton. 

tert. - Butyl Alcohol.—5 gal. drums £195 10s. 
per ton; 40/45 gal. drums: less than 1 
ton £175 10s. per ton; 1 to 5 tons £174 
10s. per ton; 5 to 10 tons, £173 10s.; 
10 tons and over £172 10s. 

Diacetone Alcohol.—Small lots : 5 gal. drums, 
£177 per ton ; 10 gal. drums, £167 per ton. 
In 40/45 gal. drums ; less than 1 ton, £142 
per ton ; 1 to 9 tons, £141 per ton ; 10 to 
50 tons, £140 per ton ; 50 to 100 tons, £139 
per ton ; 100 tons and over, £138 per ton. 

Dibutyl Phthalate.—In drums, 10 tons, 2s. per 
Ib. d/d ; 45 gal. drums, 2s. 3d. per Ib. d/d 

Diethyl Phthalate.—In drums, 10 tons, 1s. 10}d. 
per Ib. d/d ; 45 gal. drums, Is. 113d. per 
lb. d/d. 

Dimethyl Phthalate.—In drums, 10 tons, 
ls. 7}d. per lb. d/d; 45 gal. drums, 
ls. 83d. per lb. d/d. 

Dioctyl Phthalate.—In drums, 10 tons, 2s. 8d. 
per Ib. d/d; 45 gal. drums, 2s. 93d. per 
Ib. d/d. 

Ether BSS.—In 1 ton lots, Is. 11d. per lb; 
drums extra. 

Ethyl Acetate.—10 tons lots, d/d, £135 per 
ton. 

Ethyl Alcohol (PBS 66 o.p.).—Over 300,000 
p. gal., 2s. 9d.; 2,500-10,000 p. gal., 
2s. 114d. per p. gal., d/d in tankers. 
D/d in 40/45-gal. drums, Id. p.p.g. extra. 
Absolute alcohol (75.2 o.p.) 5d. p.p.g. 
extra. 

Methanol.—Pure synthetic, d/d, £28 to £38 
per ton. 

Methylated Spirit.—Industrial 66° o.p.: 500 
gal. and over in tankers, 4s. 10d. per gal. 
d/d ; 100-499 gal. in drums, 5s. 24d. per 
gal. d/d. Pyridinised 64 o.p.: 500 gal. 
and over in tankers, 5s. Od. per gal. d/d ; 
100-499 gal. in drums, 5s. 44d. per gal. d/d. 


Methyl Ethyl{Ketone.—10-ton lots, £141 per 
ton d/d 


Methyl zsoButyi Ketone.—10 tons and over 
£162 per ton. 
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tsoPropyl Acetate.—In drums, 
per ton d/d; 45 gal. 
ton d/d. 


tsoPropy! Alcohol.—Small lots : 5 gal. drums, 
£118 per ton; 10-gal. drums, £108 per 
ton; in 40-45 gal. drums; less than 
1 ton, £83 per ton: 1 to 9 tons £81 per 
ton; 10 to 50 tons, £80 10s. per ton 
50 tons and over. £80 per ton. 


10 tons, £130 
drums, £135 per 


Rubber Chemicals 


Antimony Sulphide.—Golden, 2s. 34d. to 
3s. lid. per lb. Crimson, 3s. 44d. to 4s. 53d. 
per Ib 

Carbon Bisulphide.—£61 
according to quality. 

Carbon Black.—6d. to 8d. per lb., according 
to packing. 


Carbon Tetrachloride.—Ton lots, £76 10s. per 
ton. 


India-rubber Substitutes.—White, 1s. 63d. to 
1s. 103d. per Ib. ; dark, Is. 44d. to Is. 8d. 
per Ib. 


Lithopone.—30%, £50 per ton. 
Mineral Black.—£7 10s. to £10 per ton. 
Sulphur Chloride.—British, £55 per ton. 


Vegetable Lamp Black.—£64 8s. per ton in 
2-ton lots. 


Vermilion.—Pale or deep, 15s. 6d. per Ib. 
for 7-lb. lots. 


to £67 per ton, 


Nitrogen Fertilisers 


Ammonium Sulphate.—Per ton in 6-ton lots, 
d/d farmer’s nearest station, March-June, 
£17 1s. 6d. 


Compound Fertilisers.—Per ton in 6 ton lots, 
d/d farmer’s nearest station, I.C.I. Special 
No. 1 £27 9s. 

‘Nitro-Chalk.,—£15 14s. per ton in 6-ton 
lots, d/d farmer’s nearest station. 


Sodium Nitrate.—Chilean agricultural for 6-ton 
lots, d/d nearest station, March to June, 
£26 12s. 6d. per ton. 


Coal-Tar Products 


Benzole.—Per gal., minimum of 200 gals. 
delivered in bulk, 90’s, 4s. 103d. ; pure, 
s. 2d. 


Carbolic Acid.—Crystals, 1s. 4d. to 1s. 6}d. 
per |b. Crude, 60’s, 8s. MANCHESTER : 


Crystals, 1s. 44d. to 1s. 63d. per Ib., d/d 
crude, 8s. naked, at works. 
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Creosote.—Home trade, Is. to 1s. 4d. per gal., 


according to quality, f.o.r. maker's 
works. MANCHESTER : ls. to Is. 8d. per 
gal. 


ae Acid.—Pale 99/994%, 5s. 8d. per gal. ; 
5/100%, Ss. 10d. American, duty free, 
= export, 5s. to 5s. 8d. naked at works. 


Naphtha.—Solvent, 90/160°, 4s. 10d. per gal. 
for 1000-gal. lots ; heavy, 90/190°, 3s. 94d, 
per gal. for 1000-gal. lots, d/d. Drums 
extra ; higher prices for smaller lots. 


Naphthalene.—Crude, 4-ton lots, in sellers 
bags, £15 1s. 9d. to £22 per ton, according 


to m.p.; hot pressed, £34 per ton in 
bulk ex-works ; purified crystals, £53 per 
ton d/d. 


Pitch.—Medium, soft, home trade, 180s. per 
ton f.o.r. suppliers’ works; export 
trade 230s. per ton f.o.b. suppliers port. 


Pyridine.—90/160°, 35s. per gal. 


Toluoi.—Pure, 5s. 7d. ; 90’s, 4s. 10d. per gal., 
d/d. MANCHESTER : Pure, 5s. 8d. per gal. 
naked. 


Xylol.—For 1000-gal. lots, 5s. 8d. to 5s. 10d. 
per gal., according to grade, d/d. 


Intermediates and Dyes 
(Prices Nominal) 
m-Cresol 98/100%.—3s. 9d. per lb. d/d. 
o-Cresol 30/31° C.—Is. 4d. per Ib. d/d.° 
p-Cresol 34/35° C.—3s. 9d. per Ib. d/d. 
Dichloraniline.—2s. 84d. per Ib. 
Dinitrobenzene.—88/89°C., 1s. 11d. per Ib. 


Dinitrotoluene.—S.P. 15° C., 1s. 114d. per Ib. ; 
SF. 26 C., Th. 3d. per Ib. S.P. 33°C., 
Is. ‘14d. per Ib. ; S.P. 66/68°C., 1s. 9d. 
per lb. 

p-Nitraniline.—4s. 54d. per Ib. 


Nitrobenzene.—Spot, 93d. per Ib. in 90-gal. 
drums, drums extra, 1-ton lots d/d buyers’ 
works. 


Nitronaphthalene.—2s. per Ib. 


o-Toluidine.—1s. 9d. per Ib., 
drums, drums extra. 


p-Toluidine.—5s. 6d. per lb., in casks. 


Dimethylaniline.—3s. 1d. per lb., packed in 
drums, carriage paid. 


in 8/10-cwt. 
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‘Lhe common test 
of tincture of soap 


** Dr. Clark then exhibited his method of ascertain- 
ing quantitatively the comparative hardness of water 
by means of the common test of tincture of soap, 
illustrated by experimental evidence, to prove the 
accuracy of which it is susceptible and the facility of 
its application.” 





Dr. Clark gave his demonstration at 
one of the first meetings of the newly 
formed Chemical Society in 1841, 
and the above is an abstract from 
Volume I of the Proceedings. 

The B.D.H. catalogue still includes 
Clark’s Soap Solution and testifies to 
the remarkable permanence of his 


technique. Greater accuracy and 
convenience in total hardness deter- 
mination, however, are now obtained 
from the B.D.H. Hardness Solutions 
and Indicator based on the use of 
ethylenediamine-tetracetic acid as 
advocated by Schwarzenbach and 
others. 


LABORATORY B-D-H CHEMICALS 


THE BRITISH DRUG HOUSES LTD. B.D.H. LABORATORY CHEMICALS GROUP POOLE DORSET 


LC/P/6 
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Chemical & Allied Stocks & Shares 


HARES of chemical and kindred com- 

panies have been active and generally 
moved higher, helped by the prevailing 
trend in stock markets and by the good im- 
pression created by financial results that 
have come to hand. Imperial Chemical 
were particularly prominent in response to 
the speech of Dr. Alexander Fleck at the 
annual meeting and his references to the 
current trend of business. At one time this 
week the shares touched the new high 
record of 69s., but have eased to 68s. 3d. 
at the time of writing. A month ago they 
were 63s. Sentiment has been helped by 
the hope that next year the dividend on the 
doubled capital following the 100 per cent 
share bonus may be 9 per cent. Under the 
influence of the full results and chairman’s 
review, Laporte 5s. shares have risen further 
from 17s. 6d. to 18s. 6d., while Fisons were 
strong following the higher interim dividend, 
having risen to 53s., which compares with 
48s. 6d. a month ago. There was a great 
deal of activity in William Blythe accom- 
panied by deal rumours, which, however. 
are entirely unconfirmed; these 3s. shares 
have risen to 17s. 9d., compared with 15s. 9d. 
a month ago. There was also strength and 
activity in British Glues 4s. shares, which 
rose on balance from 15s. 3d. to 16s. British 
Chrome Chemicals 5s. shares were good at 
19s., compared with 17s. 9d. a month ago. 
Hickson & Welch 10s. shares strengthened 
to 13s. 9d., while in response to the results 
and higher dividend, Yorkshire Dyeware & 
Chemical 5s. shares advanced to Ils. 9d., 
a rise of 2s. 3d. on the month. 

Greeff Chemicals 5s. shares were 11s. ‘ex’ 
the share bonus. Brotherton 10s. shares 
have risen further from 26s. to 27s. 6d., but 
after their rise there was a little profit-taking 
in Albright & Wilson 5s. shares, which came 
back from 25s. 9d. to 24s. 9d. Coalite & 
Chemical 2s. shares were up to 2s. 9d. fol- 
lowing the results and increased dividend. 
There was business around 10s. in Reich- 
hold Chemicals 5s. shares. 

Shares of plastics companies have also 
been more active with British Xylonite at 
40s., Bakelite 10s. shares 26s, 3d. and British 
Industrial Plastics 2s. shares 6s. against 
6s. 6d. a month ago. Elsewhere, the 4s. 
units of the Distillers Co. remained active, 
awaiting the results, but at 20s. 74d. moved 


a few pence lower than a month ago. United 
Molasses 10s. shares at 32s, 9d. recovered 
from an earlier reaction, and after fluctua- 
ting Unilever rallied and at 77s. were 6d, 
higher than a month ago. Borax Consoli- 
dated have risen further from 5ls. 6d. to 
52s. 6d. Boots Drug 5s. units moved up 
further from 24s. 74d. to 25s. 44d. Glaxo 
Laboratories 10s. shares rose from 50s. to 
51s. 9d., British Drug 5s. shares were 9s. 3d. 
and Sangers 5s. shares 17s. 3d. United 
Glass Bottle were 67s. 3d. Triplex Glass 
have risen from 26s. 3d. to 27s. 6d. on 
market hopes of a higher dividend. Activity 
and strength of Powell Duffryn shares up 
to 34s. 9d. reflected the company’s announce- 
ment of negotiations which may affect its 
holding in the Vacuum Oil Company. Oil 
shares generally remained active with Shell 
up to 120s. 74d. Anglo-Iranian were up 


to the new high level of £123. 


Next Week’s Events 


SATURDAY 26 JUNE 
Royal Institute of Chemistry 
Harwell: AERE, 11 a.m. to 4 p.m. Visit 
by London section. 


TUESDAY 29 JUNE 
Royal Institute of Chemistry 
Harrow: Kodak Ltd., 2 p.m. to 5 p.m. 
Visit by London section to the company’s 
research laboratories and some production 
departments. 


WEDNESDAY 30 JUNE 
Institute of Metals 

London: 4 Grosvenor Gardens, S.W.1, 5 
p.m. Lecture on ‘The Brittle Fracture of 
Metals: Some New Developments,’ by Pro- 
fessor E. Orowan, of the Department of 
Mechanical Engineering, | Massachusetts 
Institute of Technology. 
THURSDAY 1 JULY 

Royal Institute of Chemistry 

King’s Langley: A. Wander Ltd., 2.30 
p.m. Visit by London section to Ovaltine 
factory and farms. Coach will leave 30 
Russell Square, 1 p.m. 


SATURDAY 3 JULY 
Royal Institute of Chemistry 
National Coal Board, Betteshanger Col- 
liery, nr. Deal, Kent: 10.30 a.m. Visit by 
London section. 
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EXPORTERS 


OF RARE EARTHS 
FINE CHEMICALS 

LABORATORY AND 
PHARMACEUTICAL 
CHEMICALS. 


SUPPLIERS TO THE 
CHEMICAL INDUSTRY 
OF: COPPER, LEAD 
AND ALUMINIUM 
PRODUCTS. 


Export Sales Agent 
for “TRITON” paints 
Manufactured by 

MESSRS. 


W. & H. JOHNSON LID. 
HULL. 


We invite your enquiries 


ANCON 


METALS & CHEMICALS LIMITED 


JESSEL CHAMBERS, 


88/90 CHANCERY LANE, LONDON, W.C.2 


TELEPHONE : TELEPRINTER: 
HANCERY 7555 9 NLAND: CHANCERY 55/8 


BELGIUM. 


TELEGRAMS : 
AND: ANCONMET, TELEX, LONDON 


FOREIGN: ANCONMET, LONDON 


ASSOCIATED COMPANIES IN 
GERMANY*FRANCE-SPAIN AND GREECE 





Company News 


Fisons Ltd. 

An interim dividend of 5 per cent, less 
tax (against 4 per cent) has been declared by 
Fisons Ltd. The directors also announce 
that it is expected that it will be possible 
to recommend an increase in the final divi- 
dend in respect of the year ending 30 June, 
1954. Last year the final dividend was 84 
per cent, less tax. 


Shell Transport & Trading & Royal Dutch 

Half-yearly profit statements are to be 
published by Shell Transport and Trading 
Co. Ltd. and the Royal Dutch Petroleum 
Co, Ltd., beginning this year, it was an- 
nounced at the annual meetings of the two 
companies on 16 June. In addition, the 
Royal Dutch Petroleum meeting in Amster- 
dam were told that the issue of quarterly 
statements was contemplated. The Shell 
meeting approved the capitalisation of 
£10,902,939 of reserves and the issue of 
10,902,939 ordinary shares on a one-for-five 
basis. 
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Stevenson & Howell Ltd. 

The accounts of Stevenson & Howell Ltd. 
for 1953 show a consolidated net profit of 
£87,870 (against £47,352 in the previous 
year), before tax. The final dividend is 15 
per cent (against 13 per cent), making 24 per 
cent for the year (against 22 per cent). 


Williamson Manufacturing Ltd. 

The directors of Williamson Manufac- 
turing Ltd., scientific instrument makers, 
have declared a final dividend of 124 per 
cent, plus a bonus of 124 per cent, making 
314 per cent for the year to 31 March, 1954. 
Each figure is the same as that for the previ- 
ous year. Net profit is £32,948 (against 
£22,570), after tax of £60,200 (against 
£49,422). 


Changes of Name 
The followmg changes of name have been 
announced :—FEDERA PRODUCTS LTD., to 
ALDIMEX (ALDWYCH IMPORTING & EXPORT- 
ING) Co. LTpD., on 11 May; S. & D. LTD., to 
BAPTONE LTD., on 20 May; F. J. Hicks LTb., 
to EpyveaN & Hicks LTp., on 24 May. 














SOLID ROUND GLASS BEADS re) 


BALLOTINI 


In clear and coloured glass from 
‘10mm. up to 12mm. (approx. 4”) 


STOCKS KEPT IN MOST SIZES 
also PRECISION GROUND 
GLASS BALLS and GLASS 
MOULDINGS to instructions 
8 up to 2” diameter 


THE ENGLISH GLASS COMPANY LTD. 
EMPIRE ROAD 


PHONE LEICESTER 23481/2 





LEICESTER 
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A UNIVERSAL OUTFIT FOR PAPER CHROMATOGRAPHY 


for one- and two-way separations by ascending or descending solvent flow, 
or for circular chromatography. 
See CHEM. & IND., February 27th, 1954. 











Page 243. 


The apparatus is based on an 
all-glass tank, 12” cube, with 
a Chromatographic Frame, 
modified in size from that 
used by Datta, Dent & Harris 
(Science, 1950, 112, 621) to 
allow overnight runs on 
paper 10” square. The frame 
will accommodate 5 two-way 
chromatograms, or up to 
50 one-way chromatograms, 
with ascending solvent flow 
in each case. 


The frame method with ascending solvent is recommended for all routine or 
exploratory work. Its advantages are—the ease of handling, spotting, and drying the 
papers, especially for two-way separations ; the very small amounts of material required ; 
the excellent separations achieved with short, overnight runs ; the very large number of 
separations which can be conducted simultaneously under identical conditions ; and an 
unbreakable apparatus, economical in bench space, solvents and paper. 


For the separation of materials with low 
Rf values, requiring a longer solvent run 
than is the case with the Frame, the 
apparatus is readily converted to a con- 
ventional descending-flow apparatus. It 
will then accommodate up to 8 of the 
same 10” square papers, serrated at the 
lower edge to allow solvent to drip off into 
a tray. The tank will hold 6 of the trays in 
which 8” diam. circular chromatograms 
can be run. 





CURRENT PRICE COMPLETE £10.17.3. 
Other chromatography equipment, including All Glass Outfits, Fraction Collectors, 


ag and Desalting Apparatus, supplied. Prices and details on application. 


AIMER PRODUCTS LIMITED 


56-58 ROCHESTER PLACE, 


CAMDEN TOWN, LONDON, N.W.1, ENG. 


GULLIVER 3618, 6466. 











Company Meeting 
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Imperial Chemical Industries 


Dr. Alexander Fleck on Proposed Profit Sharing Scheme 


HE twenty-seventh annual general meet- 
ing of Imperial Chemical Industries Ltd. 
was held on 17 June in London. 
Dr. Alexander Fleck, the chairman, pre- 
sided and, in the course of his speech, said: 
The sales in 1953 were the highest in our 
history, and with new plants coming into 
operation we can confidently look forward 
to further increases in the years to come. 


The Board’s intentions, announced two 
years ago, of bringing the Ordinary share 
capital more into line with the true capital 
employed in the business by the capitalisa- 
tion of reserves. can now be carried out. 


Pharmaceutical Industry 


In the Annual Report reference is made 
to the attitude of the Ministry of Health 
towards the cost of pharmaceuticals required 
by the National Health Service. Any effort 
by a Government Department to cut down 
waste. and extravagance is commendable. In 
this instance, however, there is the serious 
danger that a rather unintelligent applica- 
tion of quite inappropriate costing methods 
may damage or even destroy the most vital 
parts of the pharmaceuticals industry in this 
country. The danger is that pharmaceutical 
research may be rendered so unattractive in 
this country and so unprofitable that this 
important field of research may be aban- 
doned by one company after another, and 
this country may be forced to rely upon the 
scientific achievements of other countries. 
Costing principles permitting a very limited 
percentage of profit on the manufacturing 
cost of a commodity may no doubt be 
appropriate and proper in some cases, but 
I suggest that in the case of drugs which 
it is decided to produce and which the 
National Health Service wants, the rigid and 
unimaginative application of such princi- 
ples will lead to results that are unfair to 
the industry. 





Nationalisation 

The Board remain as firmly as ever op- 
posed to every form of nationalisation of 
the Company. They keep this subject of 
the danger of nationalisation under constant 
consideration and will continue to do so 
even though the danger may from time to 
time appear to recede. 

Profit Sharing Scheme 

The references in the Report and in the 
Press to the proposed Profit Sharing Scheme 
for employees will not have escaped your 
notice. 

The scheme provides for an increase in 
the bonus if dividends are increased. Stock- 
holders and employees will thus both share 
in any increased prosperity which it may be 
our good fortune to enjoy in future years. 
They will also have some share in any 
adversity which we may suffer. 

Bonuses under the scheme are in no way 
part of the terms and conditions of employ- 
ment and are not intended to be a substitute 
for fair wages and conditions. 


The Outlook 


So far this year the Company has enjoyed, 
in common with other industries in this 
country a period of expansion, and the pros- 
pects are in general good. In overseas 
markets competition is strong, but we 
believe that we can hold our own and in 
some directions gain further ground, Neither 
at home nor overseas can there be any 
easing-up, but with competent, loyal and 
energetic personnel throughout the whole 
organisation, we have every reason to 
believe that difficulties will be overcome 
and further progress made both this year 
and in years to come, when much’ of the 
present capital expenditure will be com- 
pieted and will give us additional productive 
capacity. 

The report and accounts were adopted. 
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PLASTIC FANS 


DO NOT CORRODE 


REDIWELD 


plastic fans are virtually unbreakable and 
universally adaptable. They can be fitted 
in 16 different positions. 





Low, Medium and High Pressure Types available. 


Enquiries to :— 


Rediweld Limited, 


15/17 Crompton Way, Crawley, Sussex. 


CRAWLEY 1271/2 
































Vitreosil combustion tubes have a_ glazed 
homogeneous surface; the ends are fused 
smooth and circular to ensure a gas-tight seal 
under normal conditions. Vitreosil is chemically 
inert to most gases and many oxides at maximum 
temperatures of 1000°C. For copper oxide and 
lead chromate the recommended maximum 
temperatures are slightly lower. Full informa- 
tion on the use of Vitreosil Combustion Tubes is 
available on request. Standard ranges are from 
# in. to 1 in. bore ; other sizes can be supplied 
with transparent windows. 


VITREOSIL 


combustion tubes 
PURE FUSED SILICA 


LABORATORY WARE « INDUSTRIAL WARE 
« COOLING COILS « PROCESS PLANT 


THE THERMAL SYNDICATE LIMITED 
WALLSEND NORTHUMBERLAND 
Telephone: Wallsend 63242 


London: 12-14 Old Pye St., Westminster, S.W.1 
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LEIPZIG FAIR ‘1954 
with Technical Fair 
Full particulars and Visitors’ official 
Fair documents from : The Leipzig 
Fair Agency, Willboughby & Young, 
Smith Street 6a, London, S.W.3 
London Chamber of Commerce, Inc. 
Anglo-German Section. 69, Cannon 
Street, London 
Manchester Chamber of Commerce, 
Trade Enquiries Department, Ship 
Canal House, King St., Manchester 2 
The Edinburgh Chamber of Com- 
merce and Manufacturers, 25, Char- 
lotte Square, Edinburgh 2 

















* British Made throughout. 


* Mercury, Mercury Thallium 
and Fluid Types. 


* Standard Thermometers of the 
highest accuracy covering a 
range of —200°C. to+ 520°C. 


* N.P.L. certificates supplied 
with any type required. 


* Manufacturers to B.S.S., I.P., 
ASTM. Sirik., ce. 
specifications. 

Also to customer’s own B.P. 

* Obtainable from all the 
principal Scientific Instrument 
and Laboratory Furnishers. 





Established over 100 years a 
180 Goswell Road, London, E.C.1. 
Phone: Clerkenwell 2908 Grams: ‘Gasthermo, Barb, London’ 
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MT veaRcy 100 YEARS OF 
__ EXPERIENCE IN CHEMICAL 
|. E MECHANICAL ENGINEERING 


di | 


* 35 YEARS OF PIONEERING DEVELOPMENT AND MANUFACTURE ON THE LINES OF 


Electrolytic Plants for the production of hydrogen and oxygen from water, with the 
highest precision due to manufacture in our own specialised workshops. 








ALAN 


| 






































Well proved modern Fatty Oil Plants for Sovent Extraction 
Fully Continuous and Batch Refining Plants 
Hydrogenation Plants 
Fat Splitting and Fatty Acid Distillation Plants 
Fractionating Distillation Plants 
Polymerisation and Dehydration Plants 


Weak and strong Nitric Acid Plants (direct or indirect method) 
Denitration and Concentration Plants 
Nitrogenous Fertiliser Plants 


Our products will include large supplies of British manufacture. 


This company has no connection whatsoever with any other company in this country of a similar name. 


PINTSCH BAMAG AKTIENGESELLSCHAFT 


Head Offices : COLOGNE . BERLIN . BUTZBACH (HESSEN), 
Represented in Great Britain by 

B. BREGMAN, DIPL.-ING., and PINTSCH BAMAG LIMITED 

25, VICTORIA STREET, LONDON,  S.W.I. Telephone: ABBey 6050 





OUR OFFICES AND OUR LONDON REPRESENTATIVE WILL 
GLADLY GIVE YOU ANY ADVICE YOU MAY REQUIRE 
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CLASSIFIED ADVERTISEMENTS 











SITUATIONS VACANT 





The engagement of persons answering these advertisements 
must be made through a Local Office of the Ministry of 
Labour or a Scheduled Employment Agency if the applicant 
is a man aged 18-64 inclusive. or a woman aged 18-59 
inclusive, unless he or she, or the employment, is excepted 
from the provisions of the Notifications of Vacancies 
Order, 1952. 





PPLICATIONS are invited from CHEMISTS for a 

progressive position in a large industrial research 
laboratory in the South of England, to study problems 
connected with the testing and use of detergents 
Applicants should have a good degree or equivalent 
experience in the detergent and textile fields The 
initial salary will be commensurate with qualifications 
and experience. The Company operates a_ pension 
scheme. Please reply to BOX No. C.A. 3333, THE 
CHEMICAL AGE, 154, FLEET STREET, LONDON, E.C.4. 





(CHEMICAL ENGINEER wanted by expanding company 
of contracting chemical engineers. Excellent prospects. 
Age 24/27 Pension scheme. Canteen facilities 
Applications, in confidence, stating age, qualifi- 
cations, experience and salary required to the 
SECRETARY, NORDAC, LTD., UXBRIDGE, MIDDLE- 
SEX. 


XPERIMENTAL OFFICERS AND _ ASSISTANT 

EXPERIMENTAL OFFICERS in various Government 
Departments. The Civil Service Commissioners invite 
applications for pensionable posts. Applications may be 
accepted up to 31 December, 1954, but forms should 
be returned as soon as possible as an earlier closing date 
may be announced either for the competition as a whole 
or in one or more subjects. Interview Boards will sit 
at frequent inte rvals. 

fhe posts are divided between following main 
groups and subjects :—(a) Mathematical and 
Physical Sciences; (6) Chemistry and Metallurgy ; 
(c) Biological Sciences; (d) Engineering subjects ; 
and (e) Miscellaneous (including e.g., Geology, Library 
and Technical Information Services). 

AGE LIMITS.—For Experimental Officers, at least 26 
and under 31 on 31 December, 1954; for Assistant 
Experimental Officers at least 18 and under 28 on 
31 December, 1954. Extension for regular service in 
H.M. Forces. 

Candidates must have at least one of a number of 
specified qualifications. Examples are: Higher School 
Certificate, General Certificate of Education, Scottish 
Leaving Certificate, Scottish Universities Preliminary 
Examination, Northern Ireland Senior Certificate (all in 
appropriate subjects and at appropriate levels), Higher 
National Certificate, University Degree. Candidates 
taking their examinations in 1954 may be admitted 
Candidates without such qualifications may be admitted 
exceptionally on evidence of suitable experience. In 
general a higher standard of qualification will be looked 
for in the older candidates than in the younger ones 

SALARY (London) :— 

Experimental Officer—£720-£890 (men); £625-£760 
(women). 

Assistant Experimental Officer—£290 (at age 1s) 
to £645 (men); £545 (women). 

Starting pay up to £520 (men), £490 (women). at 
26, Somewhat lower outside London Promotion 
prospects. 

Further particulars and application forms from 
CIVIL SERVICE COMMISSION, SCIENTIFIC BRANCH, 
30, OLD BURLINGTON STREET, LONDON, W.1, 
quoting No. $94-95/54. 
451/140/4/54/JS. 





___ SITUATIONS VACANT 





CHEMIST, preferably under 30, minimum second class 

honours B.Sc. or A.R.I.C., required in Laboratories of 
West Middlesex Manufacturing Company for analytical 
and development work Some experience in similar 
capacity desirable. Good conditions in well equipped 
laboratory. Write stating full particulars of previous 
experience, also salary required to BOX NO. C.A. 3330, 
THE CHEMICAL AGE, 154, FLEET STREET, 
LONDON, E.C.4. 





HEMISTS. PERMOGLAZE, LTD., have vacancies 

for Assistant Chemists to take charge of section in 
Laboratory dealing with development, testing to 
D.E.F. and C.S. Specifications and works formulation 
Must have completed Military Service and have reached 
final City and Guilds standard Apply, giving details 
of experience, in confidence, to PERMOGLAZE, LTD., 
BIRMINGHAM, 11. 


LAPORTE CHEMICALS, LTD., KINGSWAY, LUTON, 

BEDS, —- young, active men who have com- 
pleted their National Service commitments to train for 
shift supervisory duties. Minimum standard required is 
General Certificate or equivalent in Chemistry, Mathe- 
matics and English. Salary according to age, qualifica- 
tions and experience. Pension scheme ; social and sports 
club ; canteen facilities. APPLY TO WORKS MANAGER 


ENIOR SCIENTIFIC OFFICERS ; SCIENTIFIC 

OFFICERS ; PATENT EXAMINER AND PATENT 
OFFICER CLASSES. The Civil Service Commissioners 
invite applicagions for pensionable appointments 
Applications may be accepted up to December 31, 1954, 
but early application is advised. as an earlier closing date 
may eventually be announced. Interview Boards will 
sit at frequent intervals. The Scientific posts cover a 
wide range of scientific research and development in 
most of the major flelds of fundamental and applied 
science. In biological subjects the number of vacancies 
is small; individual vacancies exist at present for 
candidates who have specialised in Palaeobotany, 
Foraminifera, Malacology and Lichenology. The Patent 
posts are in the Patent Office (Board of Trade), and 
Ministry of Supply. 

Candidates must have obtained a University Degree 
with First or Second Class Honours in an appropriate 
scientific subject (including Engineering) or in Mathe- 
matics, or an equivalent qualification ; or for Scientific 
posts, possess high professional attainments. Candidates 
for Senior Scientific Officer posts must in addition have 
had at least three years’ post-graduate or other approved 
experience. Candidates for Scientific Officer and Patent 
posts taking their degrees in 1954 may apply before the 
result of their degree examination is known. 

AGE LIMITS.—Senior Scientific Officers, between 26 
and 31, but specially suitable candidates under 26 may 
be admitted. For Scientific Officers and Patent Classes, 
between 21 and 28 during 1954 (up to 31 for permanent 
members of the Experimental Officer Class) 

SALARY.— London) Senior Scientific Officers : (men), 
£975-£1,150 ; (women), £845-£1,025. Scientific Officers: 
(men), £470-£855 ; (women) £470-£750. Patent Examiner 
and Patent Officer Classes (men), £440-£760, (rates 
under review). Women’s rates somewhat lower. Some- 
what lower rates in the provinces. 

Further particulars from the CIVIL SERVICE COM- 
MISSION, SCIENTIFIC BRANCH, TRINIDAD HOUSE, 
OLD BURLINGTON STREET, LONDON, W.1, quoting 
No. 8.53/54 for Senior Scie ntific Officers and $.52/54 
S. 128/54 for the other posts. 
1037/80/4/54/SD 
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SITUATIONS VACANT 


UALIFIED ORGANIC CHEMISTS required, preferably 

with experience in petroleum technology and/or 
technology of fats. Salary according to age and experi- 
ence. This appointment offers excellent opportunity for 
men to specialize in both academic and applied petroleum 
chemistry. Details to DR. A. C. PEPPER, ALEXANDER 
DUCKHAM & CO., HAMMERSMITH, LONDON, W.6. 








"TECHNICAL ASSISTANT required for chemical 
engineering division for work connected with disper- 
sions of solids in liquids. An interest in fine particle 
technology an advantage. Salary according to age and 
experience. Good prospects. Part-time study facilities 
Apply PERSONNEL MANAGER, THORN ELECTRICAL 
— LTD., GT. CAMBRIDGE ROAD, ENFIELD 
MIDDX. 





FOR SALE 


C. BARBER, LTD. 


C I FILTER PRESS, 32 in. square plate and frame 
*type by MANLOVE ALLIOTT with hydraulic 
closing gear. 40 chambers giving cake capacity of 

40.3 cu. ft. New and unused. 

§00-gal Over-driven M.S. MIXING VESSEL. M.S. 
pressure filter, 4 ft. 3 in. diam. by 5 ft. 3 in. overall 
height. 

Ci. FILTER PRESS, 25} in. square, by MANLOVE 
ALLIOTT, plate and frame type, 13 chambers, 
arranged for washing. Exoellent condition. 

CANNON STEAM JACKETED ENAMEL-LINED PANS 
10 and 25 gallons. All new and unused. 


DOULTON 25-gal. COPPERS with lids. NEW and unused 


WELDED VESSELS of all types, in mild steel or stainless 
Fabricated to customer’s specifications. 


c. BARBER LTD. 
SILVERDALE GARDENS 
HAYES MIDDLESEX 

Telephone—Hayes 2735/6 








ADVERTISER OFFERS FOR IMMEDIATE SALE, 

_ following plant in first-class condition. 

. Pneumatic Type Hot Air Drier suitable for drying 
filter cake or damp granular solids such as starch, 
chalk, etc. Evaporative capacity, 500 lb. of water 
per hour. Complete with steam heater for 60 Ib. 
per sq. in. working pressure. Plant never used ; 
frustrated exports. 

. One ditto. Evaporative capacity, 1,000 Ib. per hour. 
No air heater included, but can be fitted for either 
steam or direct fires. Plant has been operated but 
in good second-hand condition. 

3. One Steam-heated Continuous Tubular Evaporator 
suitable for wide range chemical and organic 
solutions, ineluding  galenicals. Evaporative 
capacity up to 350 lb. per hour. For use with steam 
at pressures up to 60 p.s.i. Plant has been used for 
a short while ; condition as new. 

. One ditto. 

. One Continuous Steam-heated Evaporator, climbing 
film type, suitable for concentrating milk, fruit 
juices and similar products. Evaporative capacity, 
1 ton per hour. Steam pressures up to 30 Ib. p.s.i. 
Plant is brand new and never yet erected. Contact 
all stainless steel 
The above plants are for immediate disposal and no 

reasonable offer will be refused as space must be cleared. 
Write to BOX No. C.A. 3328, a CHEMICAL AGE, 

154, FLEET STREET, LONDON, E.C.4, 


ro 
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FOR SALE 





MORTON, SON AND WARD, LIMITED, 
Invite inquiries for 

STAINLESS steel and mild steel JACKETED and 
UNJACKETED Vessels to requirements. In all 
sizes and arranged with mixing gear and agitators 
of varying types. 

“MORWARD” “U-shaped TROUGH MIXERS— 
in stainless steel or mild steel, made in sizes up to 
3 tons. Scroll and paddle-type agitators, jacketed 
or unjacketed. 


JACKETED PANS 
100g., 150g. and 200g. NEW in mild steel for 100 lb. w.p., 
with or without mixing gear. 
200g. stainless steel jacketed Pan and one jacketed 
AUTOCLAVE with detachable cover, 150 lb. in 
jacket. 
HYDRO EXTRACTORS 


30 in., 36 in., 42 in. and 72 in., by BROADBENT and 
WATSON LAIDLAW. 


PUMPS 


A selection of MONO and other PUMPS in stock, 2 in. to 
5 in. New and second-hand. 


MORTON, SON AND WARD, LIMITED, 
ALK MILL, 
DOBCROSS, NR. OLDHAM, 
LANCS. 
"Phone : Saddleworth 437. 





6 BRAND NEW Jacketed STERILIZING VESSELS— 
7 ft. long by 3 ft. diam., complete with fittings. 


2—18 in. KEK PLATE MILLS, complete with feeders, 
delivery bins, motors and entablature. 

9—Worssam ROTARY PRESSES. 

POWDER DRESSING OR SIFTING MACHINES. 

1—Johnson FILTER PRESS—47 plates, 32 in. sq. 

1—Johnson FILTER PRESS—30 plates, 25 in. sq. 

Wood FILTER PRESS—469 plates, 2 ft. 8 in. sq. 

24 in., 30 in. and 36 in. HYDRO EXTRACTORS. 

Heavy Cake CRUSHING MILL—2-pair high, by 
Nicholson. 

2—No. 4 MIRACLE MILLS. 

1—BALL MILL, 3 ft. long by 4 ft. diam. 

3—45-roll REFINERS by Baker Perkins. 

1—No. 1A Water-cooled CIRCULATOR MILL. 

2—Excellent Nickel-lined Jacketed TILTING PANS. 

6—Excellent Porcelain DISC MILLS. 

1—Very Fine GARDNER SIFTER and MIXER, trough 
5 ft. 9 in. by 24 in. by 28 in. deep, with wood-built 
hopper, elevator, A.C. motor and starter. 

2—GARDNER ‘G’ size SIFTERS AND MIXERS. 

2—GARDNER ‘H’ size steam jacketed MIXERS. 

6—JOHNSON FILTER PRESSES 30 chamber 24 in. 
square. 

RICHARD SIZER, LIMITED, ENGINEERS, HULL. 
Telephone : 31743. 


ONE TORRANCE MICRO TWIN-ROLLER MILL. 
Cast rolls, 14 a ~~ 8 in. Water cooled. Fast and 
loose pulley-dri 
TWO DE LAVAL SEPARATORS, VEE-BELT DRIVE. 
Good condition 
THOMPSON & SON (MILLWALL), LIMITED, 
CUBA STREET, LONDON E.14. TEL. EAST 1844 
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FOR SALE 


600 


ROTARY VACUUM FILTER by International 
Combustion. Drum, 4 ft. 8 in. diam. by 1 ft. 4 in. 
face, giving surface area of approx. 17 sq. ft. ; 
cast-iron construction with phosphor-bronze 
slotted surface plates. Alldays & Onions Blower of 
bronze construction, with stainless steel shaft. 

= 2 in. flanged suction and delivery ; 25 in. diam. 

Vee-rope pulley. 

FOUR FILTER PRESSES, cast-iron plate and frame type, 
with 51 frames 2 ft. 5 in. sq. by 2 in. thick ; 2 in. 
diam. bottom side feed, individual plate discharge. 
Ribbed type plates, hand screw closing through 
spur gear and pinion 

FILTER PRESS by 8. H. Johnson, cast-iron plate and 
frame type, with pyramid surface plates and 
36 frames forming cakes 24} in. sq. by #} in. 
thick. 14 in. diam. bottom side feed and enclosed 
discharge ; 1} in. diam. top side air discharge. 
Hand ratchet screw closing. 

ees * DRIVEN HYDRO EXTRACTOR by Broadbent, 

tted 72 in. diam. perforated basket, complete. 

COUNTER. REVOLVING CAGE TYPE DISINTEGRATOR 
by Yeadon. Drive from two separate motors or 
from countershaft; at present moment both 
pulleys fitted with Vee belts. Output, approx. 
20-30 tons per hour. 

No. 2 SIZE LIGHTNING CRUSHER with cast-iron frame 
— hard internal wearing plates. Arranged for 

Vee-rope drive 

COMPOUND BALL TUBE MILL by Johnson, Model 
12.D, with manganese steel-lined drum 16 ft. long 
by 4 ft. 2 in. diam. One divider plate. Drive 
through spur gear and pinion from fast and loose 
pulleys. Complete with charge of 3 tons hard 
white iron balls 1} in. diam., 2 tons forged steel 
balls 3 in. diam., and 4 ton forged steel balls 
24 in. diam. Unit complete with Table Feeder 
driven from main shaft, and approx. 5 tons 
capacity Feed Hopper. 

NEW TYPE ‘‘A’’ PORTABLE COAL OR COKE 
CRACKER, fitted twin-toothed or pegged rollers 
with Feed Hopper, complete motor driven by 
3 h.p. Standard totally enclosed A.C. motor with 
starter. Capacity, 50-60 tons per 8-hour day. 

NEW TYPE ‘‘L”’ PORTABLE THREE-DECK 
VIBRATING SCREEN, fitted with easily removable 
screen plates, 6 ft. 6 in. long by 2 ft. wide, with 
5 mm., 8 mm. and 15 mm. perforations, with 
discharge chutes. Complete motor driven by 
1 h.p. A.C. totally enclosed motor with starter. 
Capacity, approx. 60 tons per 8-hour day. 

NEW ‘‘COBORN’’ PORCELAIN OR SILEX LINED 
BALL MILLS, fully motorised with grinding 
media. Capacity range, 9 gallons to 260 gallons. 

GEORGE COHEN, SONS & CO., LTD., 
WOOD LANE, LONDON, W.12, 
Tel. : Shepherds Bush 2070, and 

STANNINGLEY, NR. LEEDS, 
Tel. : Pudsey 2241. 








HARCOAL, ANIMAL AND VEGETABLE 

horticultural, burning, filtering, disinfecting. 
medicinal, insulating; also lumps ground and granulated; 
established 1830; contractors to H.M. Government.— 
THOS. HILL-JONES, LTD., “INVICTA’’ WORKS, BOW 
COMMON LANE, LONDON, E. TELEGRAMS: ‘‘HILL- 
JONES, BOCHURCH LONDON.’’ TELEPHONE 3285 
EAST. 





ACK AND BAG MERCHANTS AND MANUFAC- 
TURERS. New and reconditioned for Home and 
Export. (Use JUTEX for sack repairing). ALTRIN- 
CHAM JUTE LTD., WRIGHT STREET, BROADHEATH, 
ALTRINCHAM, CHESHIRE. ALTrincham 4360. 


FOR SALE 








CONOMIC BOILERS, 10 ft. Danks. 12,000 lb. evap, 
250 Ib. pressure. Two Brand New 14*‘ft. by 8 ft. 
by 150 lb. w.p IMMEDIATE DELIVERY. 
400 other Boilers in stock. 

STAINLESS PRESSURE TANK, 19 ft. by 5 ft. diam, 
110 lb. w.p. Unused 

Whessoe Riveted Steel MIXING TANK, 13 ft. diam. by 
15 ft. deep, 9-16 in. plate, cone base. 

TWO 35 ft. long by 9 ft. diam. Lead-lined TANKS. 

ONE Stainless CONICAL HOPPER, 7 ft. 3 in. diam. 
overall depth 7 ft. 6 in. 

SIX Stainless Steel JACKETED PANS, 60 galls. 

TWO Broadbent WATER-DRIVEN CENTRIFUGES, 
30 in. diam., 12 in. deep, 1,150 r.p.m. 

SIX ———- CONDENSERS, 14 ft. long by 2 ft. 6 in. 
diam. 386 Tubes, j in. 0.¢ 

FORTY Riveted RECEIVERS, : 8 ft. 6 in. long, 5 ft. 6 in, 
diam., 75 lb. w.p. Numerous other sizes. 

Solid — STEEL PIPES, 6 in., 8 in., 10 in., 12 in., 

4 in., thousands of fee ti in stock, plain and fiz anged. 

CAST- IRON PIPES. 400 yds. 8 in. NEW. Also most 
other sizes, up to 24 in. bore. 

VALVES in Stainless, Gunmetal, Enamel Lined. 

Free Catalogue. ‘“‘Watkins Machinery Record,”’ available. 

FRED WATKINS (BOILERS), LTD., 

. COLEFORD, GLOS. 





PHONE 98 STAINES 
NUSED ELECTRIC STIRRING ARMS—400 3 5( 
350 r.p.m. 
100-gal. STAINLESS STEEL JACKETED CYLINDRICAL 
ENCLOSED MIXER. 
WELDED STEEL JACKETED CYLINDRICAL MIXERS 
—3 ft. by 2 ft. 6 in., 3 ft. by 3 ft.,.2 ft. by 2 ft 
deep. 50 and 100 Ib. W.p. 
= sige 1 i con -LINED JACKETED MIXER 
by 56 in. dee 
IACKETED GUNMETAL MIXER 


OVAL SACKETED ENCLOSED MIXERS—approx. 6 ft. 
by 4 ft. by 4 ft. (double blades). 

“U ’-TROUGH MIXERS AND SIFTER/MIXERS—4 ft. 
by 2 ft. by 2 ft., 5 ft. by 19 in. by 20 in., 4 ft. by 
1 ft. 6 in. by 1 ft. 8 in. ‘and smaller. 

(40) gy PLAIN AND JACKETED, “Z’’ AND 
= ( BLADE MIXERS—up to 42 in. by 28 in. by 


BOWL MIXERS AND CHANGE PAN MIXERS—up to 
29 in. by 27 in. 
; Send for lists 
HARRY H. GARDAM & CO., LTD., 
STAINES. 


2 ft. 4in. by 1 ft. 3 in 





WANTED 


[NDUSTRIAL F BY-PRODUCTS, LTD., 16, Philpot Lane, 
London, , will be ple ased to receive particulars 
of any by- piace A waste materials and residues for 
disposal 








RUBBER MILL (Two-Roll) for masticating rubber 
Smallest size would serve. Price must be moderate 
BOX No. C.A. 3331, THE CHEMICAL AGE, 154, FLEET 
STREET, LONDON, E.C.4. 





PATENTS & TRADE MARKS — 





INGS PATENT AGENCY, LTD., (B. T. King, 

A.M.I.Mech.E., Patent Agent), 146a, Queen Victoria 
Street, London, E.C.4. ADVICE Handbook, and 
Consultation free. Phone: City 6161. 





) Ib. evap. 
. by 8 ft. 
SLIVERY. 
ft. diam., 
diam. by 
TANKS. 
in. diam. 
Is. 
RIFUGES, 
2 ft. 6 in, 
5 ft. 6 in. 
Ss. 

n., 12 in., 
id flanged. 
Also most 
ed. 
available. 


, 


400/350, 
NDRICAL 


MIXERS 
t. by 2 ft 


D MIXER 
y 1 ft. 3 in. 
prox. 6 ft. 


=RS—46 ft. 
n., 4 ft. by 


ZZ’ AND 


28 in. by 


RS—up to 


Ipot Lane, 
particulars 
sidues for 


ig rubber’ 
moderate 


94, FLEET 


RKS 


T. King, 
on Victoria 
book, and 
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SERVICING 





~ EXPORTS 





oe GRINDING, MIXING and DRYING for 
the trade. 
THE CRACK PULVERISING MILLS LTD. 
Plantation House, 
Mincing Lane, 
London E.C.2 





GRINDING, CRUSHING AND GRADING 
FINE GRINDING LTD., 
BLACKHOLE MINE, EYAM 
TELEPHONE: EYAM 227 





ULVERISING of every description of chemical and 

other materials for the trade with improved mills. 
wharfage, and storage facilities. THOS. HILL-JONES, 
LTD., ‘“‘INVICTA’’ WORKS, BOW COMMON LANE, 
LONDON,  E. TELEGRAMS : **HILL-JONES, 
BOCHURCH LONDON,”’’ TELEPHONE 3285 EAST. 








WET AND DRY GRINDING, Micronising, Grading and 
Mixing of Minerals and Chemicals for all trades. 
Also suppliers of ground zircon, sillimanite, fused silica, 
precision casting materials and a wide range of ground 


minerals. 
W. PODMORE & SONS, LTD., 
SHELTON, STOKE-ON-TRENT, 
Phones STOKE-ON-TRENT 2814 & 5475 





WORKING NOTICES 


HE Proprietor of British Patent No. 652641, entitled 
“PROCESS OF PREPARING ANTIBODY-RICH 
GLOBULIN FRACTIONS ”’ offers same for license or 
otherwise to ensure practical working in Great Britain. 
Inquiries to SINGER, STERN & CARLBERG, 14 EAST 
JACKSON BOULEVARD, CHICAGO 4, ILLINOIS, U.S.A. 








HE Proprietor of British Patent No. 678990, for 

‘**“MANUFACTURE OF SULPHONATED POLY- 
STYRENE,”’ desires to enter into negotiations with a firm 
or firms for the sale of the patent, or for the grant of 
licences thereunder. Further particulars may be obtained 
from MARKS & CLERK, 57 and 58, LINCOLN’S INN 
FIELDS, LONDON, W.C.2. 


_ BUSINESS OPPORTUNITY | 





MONTREAL IMPORTERS 


and 
MANUFACTURERS’ AGENTS 
want to represent English 


Chemical Manufacturers in 


€anada. We are financially 
responsible, and would carry 
stock. 
BOX No. C.A. 3332, THE CHEMICAL AGE, 
154, FLEET STREET, LONDON, E.C.4. 





ATIN AMERICA.—A $2,500 million export market 

must be approached in the buyer’s own language. 
Specimen copies of the Spanish and Portuguese editions 
of INDUSTRIA BRITANICA, the leading British monthly 
trade journal covering these nineteen Republics, together 
with details of free translation service available on 
request to: INDUSTRIA BRITANICA, BOUVERIE 
HOUSE, FLEET STREET, LONDON, E.C.4. 





& 
2.99 SLATE 


FILLER 
for 


BITUMINOUS PRODUCTS, PAINTS, 
MOULDED RUBBER GOODS, 
PHARMACY, CERAMIC WARE 


apply :—PENRHYN QUARRIES LTD. 
Port Penrhyn, Bangor 
N. Wales 














KEEBUSH 


Keebush is an acid-resisting constructional 

material used for the construction of tanks, 
pumps, pipes, valves, fans, etc. It is completely 
inert to most commercial acids ; is unaffected 
by temperatures up to 130°C; possesses a 
relatively high mechanical strength, and is 
unaffected by thermal shock. It is being used 
in most industries where acids are also being 
used Write for particulars to— 


KESTNER’S 


| 5 Grosvenor Gardens, London, S.W.| 























May we 
quote for 


Complete Tar 
Plants, Tar Stills, 
Benzol Stills, Auto- 
claves,Vacuum 
Drying and 
impregnating 
Plants, Jacket- 
ted Pans etc. 
and for all 
Steel Plate 





Work for 
Chemical Pro- 
cesses 


LEEDS & BRADFORD BOILER Co. Ltd. 
STANNINGLEY Near LEEDS 














JOHN KILNER & SONS(:”) LTD 


ESTABLISHED 1867 
Calder Vale Glass Works, Wakefield, Seva: 


“PHONE : WAKEFIELD 2042 


GRAMS GLASS, WA<EF 


SPECIALISTS IN*® 
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FOR — AND COCKS FOR ACIDS 
IN IMPROVED DESIGNS 





HAUGHTON’S METALLIC CO., LTD. 


30, ST. MARY-AT-HILL, LONDON, E.C.3. 








Solvent Recovery 
Plant 


Carbon Adsorption 


System 
British Carbo Norit Union, Ltd. 
176, Blackfriars Rd., London, S.E.1 
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|? new 


SICCATIC ACID ‘A’ 


(Dineopentyl Acetic Acid) 


M.pt. 81-83°C 
Mol.Wt. 200 


SICCATIC ACID «B’ 


(Methyl-tert Butyl Neopentyl Acetic Acid) 


M.pt. 125-127°C 
Mol.Wt. 200 


Research Samples and Technical information 
available on application. 


ALCHEMY LIMITED 


HEAD OFFICE: 
Brettenham House, Lancaster Place, Strand, 
London, W.C.2. Tel. No.: TEMple Bar 5801 


COTTON BAGS 


LINERS for SACKS, BARRELS and BOXES 




















WALTER H. FELTHAM & SON., LTD. 


Imperial Works, Tower Bridge Road, 


London, S.E.! 





























PURKIS, 


WILLIAMS LTD. 


Manufacturers of ‘‘ Thyodene”’ Indicator for iodine and iodometry 


2-2’-Diquinolyl Benzimidazole 


Sodium Rhodizonate 


m-Cresoxy Acetic Acid 
2(o-hydroxy phenyl) Benzimidazole 
Tetra Hydroxy Quinone 

Trans-dichlorobisethylene-diamino cobaltic chloride 


Tartronic Acid 

Lithium Aluminium Hydride 

Potassium Borohydride 
Thallium Compounds 





We invite enquiries for special organic and inorganic compounds. 





Brook House, Torrington Place, London, W.C.|. 














1954 





}? 
Acid) 





‘mation 


trand, 
r 5801 


BOXES 


_ LTD. 





I 
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PINE TAR 
PRIMARY PRODUCERS OF 
HIGHEST GRADE FRENCH PINE TAR 
Uniformity * Purity * Low cost 


THE BRITISH CECA COMPANY LTD. 
175 PICCADILLY, LONDON, W.I 


Tel.: Hyde Park 5131-5 Cables: Acticarbon, London 











SPECIALISTS IN 


BULK LIQUIDS 
TRANSPORT 


Acids * Oils * Spirits 
and General Chemicals 


Harold Wood & Sons, Ltd. 


Wormald Street, Heckmondwike 
Telephone : HECKMONDWIKE 1011/5 
Telegraphic Address : ‘‘Transport’’ Heckmondwike 
London Office : 22 SOUTH MOLTON ST., LONDON, W.! 
Telephone : Mayfair 6060 














| CALCIUM LACTATE | 
and 


HIGH GRADE 
LACTIC ACID 
for the 
PHARMACEUTICAL AND FOOD TRADES 


BOWMANS 235%; 


LIMITED 
WIDNES + LANCASHIRE 








CANONBURY ENGINEERING CO. 


INSTRUMENT MAKERS SPECIAL PURPOSE 
PROTOTYPE MACHINERY 
MANUFACTURE — PRECISION ENGINEERS 


Specialists to the Chemical Industry 


283 Essex Road, London, N.|. 


Tel.: CAN. 6256 





We are specialists in 
FABRICATION WITH 


STAINLESS STEEL 


monel metal, 


steel « aluminium 
TO YOUR REQUIREMENTS 


Associated fM#etal Corks 


(GLASGOW) LTD. 
30 ST. ANDREW'S SQUARE, GLASGOW, C.l. 











LEIGH 
&SONS 





CARBOYS: PACKED CARBOYS 
CARBOY TILTERS AND BARROWS. 
SAFETY CRATES TOP PROTECTORS 











LABORATORY e 
FURNISHERS a 


“ANALAR"’ & LABORATORY REAGENTS ° 
PHOTOGRAPHIC CHEMICALS sa 


SCIENTIFIC 
GLASSBLOWERS 





and Glassware 


McCULLOCH BROTHERS & WILSON 


We supply, adapt, and repair all types of Laboratory Apparatus 
——————— and our service is at your disposal. 





Phone: 








36a-46a2 WEST PRINCES STREET, GLASGOW, C.4. 


DOUGLAS 2046 
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“VULCAN 


BRAND 





CARBOY HAMPERS 
| PACKED CARBOYS 
| SAFETY CRATES 

PROTECTING HOODS. 





HARRIS 


LOSTOCK GRALAM, 
NORTHWICH. 











(LOSTOCK GRALAM) LTD. 
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HYDRATED CARBONATE OF 
POTASH 
83. 85' 
In Polyethylene Lined Barrels 


CALCINED CARBONATE OF 
POTASH 
96,98°,, and 98/100 
CAUSTIC POTASH 
Solid Fused 
90 92°, 
LIGNITE 
PARAFFIN 
WAX 
§2'54°C. 
AMERICAN PARAFFIN WAX 


130135 and 135 /140°F 


Enquiries to 
CHEMITRADE LIMITED 


17 STRATTON ST. * LONDON * W.1 


Cables : 
Multikem, London 


Telephone : 
GROsvenor 3422 








et etteirmiririci 


100 YEARS 
EXPERIENCE 


N THE SUPPLY OF 


LABORAT ORY 
GLASSWARE & 
APPARATUS 
FINE AND 
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INDUSTRIAL CHEMICALS 



































COPPER PLANT 


for the CHEMICAL TRADES 








STILLS 


RECTIFYING 
COLUMNS 


CONDENSERS 





Autoclaves 
Calandrias 
Vacuum Pans 





Boiling Pans 





Steam jacketed copper Boiler and 

Mixer to tilt, with vacuum pump, 

and jet condenser. Cover and agi- 

tator raised by bevel gear and 
and-wheel 


Pipework, 
Coils, etc. 














ESTABLISHED 182 
BLUNDELL & CROMPTON 
LIMITED 
WEST INDIA DOCK RD., LONDON, E.!14 
Phone : East 3838 (3 lines rams : Blunde 
& 1408 Phone Londor 
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J. Fapwig & Ce 


Est. 1809 





IMPERIAL DOUBLE 
SEAMED SQUARE 
Cans fitted with various types 
of necks, ranging from } pint 
to | gallon capacity. 


R.D. CONTAINERS 
The fullway opening lever 
container comprising a special 
fitting plug easily removed, 
with a tabbed capsule covering 
to ensure a perfect sealing. 


208/214 YORK ROAD, 
BATTERSEA, LONDON, 


Telephone S.W. 1 a Telegrams 
Battersea 7008 Calorigen, Batt, london 








DONKIN 
COMPR ESSORS 


High Speed Vertical 
Reciprocating Type 











for pressures up to 100 Ib. 
per sq. in. 
Automatic Control 
Forced Lubrication 
Easy Accessibility 
to Working Parts 


THE BRYAN DONKIN GO. LTD. 


CHESTERFIELD 
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